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fjljJI ^AaJI 



2014 pLoJ ilinifJI ejus JjgJ ojJLp jgjiiiiinj ninln ojiii 
"o_6oJI ^gJLoJI <3iAjIjlJI crj4ipJI LjaaidP ^^19^ 



^ujiu djjl 



(UijpajJI Ai^icJI Ol^ll^JI ,j|94ilil .gx^hJ I JQ44> jjIijjs iq>£ld 



JjjD gjJjD jLqjJLlu 

lu.u.l jjj 11.JO ^w.,>i£K|.UJI , Lili'lU i Lj L> ._t_i': O&JMi 



jjjg-o cpl jDliLg 

{yijj^Jjl OiiicJI oLfJJqJI ■ Lj tj i^jM 1 1 *i oj^fljUu ftfljjLj 
ft.lljjtjsil . Ijftj*,! ! JLanll 

(jxcu |ju) Jo.ol ol03 Jgxu pjuc : Lgii> oija CLjJuauJI ^g-ijoJI ^ ag^pg M-W ij-do cjtJgudJl i&djqJi oLS> odjgtb ojjl&J 
cjULc ^xtxJI JiLaill £014 ^UtuiJI (juo JjgJ OjjLp cjtlx jjlobJI QJlwjqJAJI CjUj0 GxcLtu icg egjbJJ g^gjsJI JgJbd I 
j43_dldJI" AuL <_djju pLtol La ^/ld . gpgJIiJI ifljJI jLclAxj c/la gil^AJI jo?* 11 ul? (_rJ| ^JIjJI iJiiaJI lifi *JoI rt ,ii_aJI IojD 

ous jj cdaS oifflLiiLa l^cLb-LtuJ a. OjpJI IjiLaJl Jib &jQjAH OLLjjoJI oljLuio jjguai j-d tlnlfiJI J^aJ cip "c/gJliJI 
uLLugjjJJ pjJJ i ^ i s ft T g .^Loill <_fib ft 1 1 ft i i UULill j ■ ■ 'cLiLulcJI' uxaCucJI <JLloiii1II bLoJ J ■ ■" ■ cAl£ J ft ft ■ cjlljjjiJI 
c/uJI OiaanJl □LqjqjJI lab gjjjAH uLLJgjjJI £luj uU| QdLbjJLj 'QQ- >l,jn tpljJsig j-DultfjJ'qi oilcjJI JLLj tJUJ oJjjLuLCJI 

ft i^i i (/JJ A i i l ft i ^ ft I I ft Ift ft in ft f 






.. iLgi dJjLl ijia aajLiuii aUbzJ nial^aJI ug±u I ianj U gl , 
jiinli liajgiii ^gj ad] nnlalJl aaalu ibgi njjb, oik Igla^J ^jjlill uu ui^gj fulj 

Jjgj djjb jjk i-ii-m plgjl ^Ic /lsuj_lu iipfu 

^jlD ml Ki ll xUJinJI J LlD |Jld thpm. .jn^q Kil niimlin Jjgj dJ^La ijllc ili p ^'* ulhlJI i^i J 9^3 

inlc dnnll oULbJ jiLx ztticl in ^InuiIJI ULld ^na ^jim fiLul uj fiii ^Lniiilll Ubtia 

Inrti g jiij i i I jij 1 1 1 ijh I r lain | j i^ l iini t% li i j.tnir ton LninT^ I i'i I t II I , c tPii'in.l | 3 l ijn.1 1 

ayn lIidj apbx ihjqtt lijln zibt±\ cuaLi jjI liijgfa lijij 3dji sbj 9 ddj^IjII 9 D^iiaJgill 

, jr lniM ill JLlH 1 _flD LHuljlAlll DJJlll DZIftL r liwiM I ^JIQ »*^J 9 

dioj ajJb. JJLi ulMII 9 ^jjnjh Lm^qj 9 djais ujjjI , lA^aj 9 i^jaii i&jla nul „ aulill ^9>ll 

itVIAn Jg| ^Lil JU Lnn L^jliil Ij**^ fijhJI u^ jl rih jpn il Kn JXQ ^ lifiiM I JKj] (Jin nnt-iUn 



dnjib <^> Jglfi cwiniii> cwJ^ uiic pipolli iaici . ^JliJI flUc jiJ| caJ^Ji ^nJl iglni iii liuo jcudjUxj^ waLia Ubilc JJs ulalll lijoia iljli Likijg 9 rU^iJ>DJJI ii jnii ju^ huh. 9 ^IUI jg^l 

A^Iiuftil.Mft^lll t ftlj it ml f QTFnTl jjjlll ftftitil ,j n ^jtil n^ii.n flflfW nlr ,ji ft Jj ^ ^Ih { in> IpT^^ft .j^ll .jjq^^II iljD^JI JOAiH DJ9^ J3LilI^I LLC tjl^gjgilllflj I 9 jhll UL^D yJUl .Milium DJ^lll 93jll JJ 

<LiJLLaiU JxlclJU j^T ijuLjo <jlLc jLouuc{llf ^udgJxJI OuUujgJLaJI cldJpg .^usgJu caSJ OiiiijgJLaJI j ; n n T <j>jjillg . ni^ij^iKJI 

Jlo trill jlsJI jjo JtlcI ai3 Ob ojqjo pJUJ .p-ogJW jJLoqgU -ai^aJI <jdc pauxJI icyg jlDgjLUI ^xpcg jgiJ gruUI dU 
{jupJI Id ;o^nll .giJlill J»iill juLldIJI Icjong q ,Jnr in JAjuli If} \ n r .jJjgja ^big PJJlu cLjl . v /ul <"i»i jjI pJLcdl „, .. |( .. 

ijruLoj Jill ^uinJi ^to 

tjih "{jyigikinqJlJ" cPqJLill jqthII /iln ljiiI ^qJj .fiq-iJI . QfQ Jgll cjujJaJl q^jH djjl pi"iunl ffODB plr tjing \p jjjUI 
_ j^ j j mi 1 1 1 ft ft 1 ^ r GaJli tlilb g ( t TiLOQj '" f ft ^ 1^ ft a ft j ft ft p * i ft ^lILuJI djjji ft ■ 



1 jgju 3JI93I 9 jjgn zliji lib lllxaj^jlII Laaii fuljJI ^gJJI Lnl 

, ^ldJLi nnii jsBlgnll ^ f ti ni*n jrh ^j iniliu l ^i lTnn nmnli i'i 1 S | lit n 1 rf I iifjA 



iIItj ifi Lnl I Inrtu nnli iiiim g i'iihIi^h til IL^iii jtjb ilini fijlli iJllc JIt^ Lllzill LLi^gJJI Lnl 
b "1 1 rj in 1 jjliLniJ mpj g 3I0IDUI llLlIl yj\h jlJg^L Ijfcilr tlrrv ^ii'v JI3JJLD jIjda 9 

I aib Lali 




JL 



2014 c j.hJI cp-6 JjQJ OP 1 ^ 



j_ubLi qj'UU' c_jujll5J jjjlll £9_aJU OlcLUI c/uUuLII 
m II (_fi_b JjgJ ojJLp 



JgUl n II cAxSgl jcp cAlujlSI ,1971 pic (jm 
jl :i^g f j i -i r Lpj4ii-LJI pxJI Jrib ^iilgjiJ] ijinj n I K i I 
c prnui pjiJI j£> n^Kin tju] n m r> o 1 1 LilnJI jjD Lngj 

jljldJI jolgi jlIc lxul3 iDuluJ OulS -ujLjgxogii^uiD 
ojujolC LjJJb J2ujjij'g .odlAJI Jib tJii 
<_ppi t>5blJ J-Q-UJ jljJLdJI ajl5 Idjux <_ppi 
UJJbJI" old) ji oUsoiLaJI oyj$> jj^ auSgi Lpijuiijulg 
n njoll o h i j/> J n o i ng ft T "djjLSxJI. 





^^^^^ 





jjjjgxs Cup -(/U) 



Upjg Oyu. ctU? Ojijuuul5I ,2005 plx g\ri ogAc qjHj jjd jJLsi jl^j 
.pLxJI J_i>b p-blQ-aJI xpaoj pUli ^ uuujujui pi pUrm jjg_D jjlg^j 

blii" pjujl l^jJLc uilbl (juJI .diin^JI UiibJI o_o pi LcgJ bjog 
.pLixll Job cldju p-olgxJI jjjoJq ^uuuJLi pLbj jjgi auJI /'q5ujjjJI 

aiu^O jl5t£jl jjosuLj ptaJI pgnj .Ld^U Ijxgjgju OL^blg 
pll uLSlD jjD JAiJJI cLui LiiiAJI o^julaj JxtiiJ 




ni-inl l ojjlinJI g"LQ <_pj^i LjULd ^ld t iin ,jlII Liip . nStiul l h 'I -S 
LilAiili J^jiiu .aijjjill ^ging uLnLiiill j ft.iiihul (jiill culiliJI 
^U>aJI (jih ^6lgjiJI ijiru" pl±u plgill oii& jAilijg p^gjiiJl 
fLD Liolg L^jlikj u^^iLllII p Loill giii p^l^nil jJ3jJ pLtu j q h i 
jIlIdJI f Ldj una jg^gnJI cUj 



p IjjldII 2014 pLoll ^Ljj-i-Q-ll uuj Jjqj ojJLp pulb pj' 
■j j in j In iir jjjlll ^gAU dlctjJI qjJLlIII cjLdLooJI 
oUJUulJI p_D ^jjJJI rQ-Qil ulcLUI cjajUill pJjLtXD 
jajuill cQ-glLI IjaruD gilu ^Ij-GiiiJIg cIj_d_dJI dlnUJI 
PljLlOldJI <p_o qJjUld dluil ^gjajog OilAS go 

n ij q I n I Iq Q_DjS>gjLoJ| 

.aingjiJI oinill ^IgnJI £ ghll OJ^LJI giiliiJI ^liItud piAhxij 
jujgjj 5-LSjJI <_Qj|g_Qj|g <_LLLLpI9_dJI cJXO n m ^ Tin r> H t'\ 1 1 ^ 

cgnil cuuzUJI qjJujlJI pjjlouoJI yjqhj pJ cUl^SJI <Jj> cQ-bJI 
dicliJI ojuLLlJI i lnn J l LgJLLJ Lo 0^3-^9 I960 plaJI uih jn^ill 
OgjJlAJI dJugiLD Ouj ^jjiJI cgj^xJI jjJqj j_5Jg .jrolll jgJJ 
QJijoL^g <g -i in clq_dLd j^d S m l si q n i i i i i j p_d>g - JjgJ ojJL^j 
ciLpgjjjg IjqxU dai>b 0-° 9-iLol uujgjjjDg ,JLjuJI ulq bg^U 
ClLSjjlldJI IgJb -Ipjb UjUju cH-O UJjg-QJlS n onh j_o ljgj3l5U 
CuLlQJ n nuiin OljgJL JjLDimjuujLO t"iLi_io m IJI OjI^u 
jJg-dJI ypjjhl tg-bJI pgjUl .pgJLdJI iJ^JyJ oULog_aJI oLuii 
(jxic UloJLc cejtcy cgjaU airbJI ObJUill pajUaxJI pljduiujU 
JgngJI ojulfLDj cilinJlJ giill ^JbLLaJI dJj <juj Leu ajlj_LD g^u 
ojolpjJI qjuuulojuuJI UilrxJI (jiic dLcux^JIq cUjoSII o15jjljj <_fJJ 
Jj? Jjgj ^jlAjI <_a^iS> 0! cJtJ| Ojulil dinlll OtLoAJI (jribAiAJIg 
ajjjiuil jjpJI jjpU qjd jJIgjpJI plaAJuuuj 





9_5LujL5I <_p_dLluT 
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Iraqi Translation 
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Science Shop 



jJ I iJ 4o : ftt-PJioJ I 



p^fUiiLLUJ L fTD9±LiI±CQ±JI duLUlpJ 9 

diioi ^j9_qJI_Llu LoJLc 
(ijii i nif)j iljl i II) ^oLezlUUI ylylsUI 
v5^J 1.5 Q-o ^Jl 6J9^JI j 1 ^? 11 L^-o^JJ 
9 fl h i in i II) ijljicJI k jicg£L^u> 
Ol^oJI t i^i Q~i lis|_b (fl Ig in Ml 
A Hj in iJI yljioJI j_o a If] iii Ml 
j I M 1 (jLLhUJI |T> r) Q 1 1 1 1 ltii>ipn 
0-c flJgQ-iiio-ll Jilq-oJI I^llI froJI 

LjJq 6,ubL±io Qt^m" Cj_zllJI \2uh 01 
AO CloqJI \J ' ■ o ' v>i) g .11 a in jg±u 

cLU ^bg lij fl_Laii_o ajIc^c lit Oq±u 
d'iLsd ^9j_b k _>i£ ljUJI ^IqjcJI 

O-O 9 .CLJ-LO_eJI LPlj^jill (juO J_iI±JI 

U9-il^J UJ^-H ClllgiJ OL^-OJ AjjwMJI 

9 J i^ifrflJi LjLdiilLh j(oj2llLc lj_b_ii 
9 >ojLj±JJI .^i^jeQfniifSoiid iTii iTi a 
.LO^ilJI 0_o ^piJI £ laJlJI 
'■lo^i v_j_luj Apgj U LLdc.il 
CjLajjJI j j ^'''Qjj'e 1 J'PU" 1 ^' 
9 fLoiJI ijjj fl i j^h yupj vjJJI 

H>blJjJ! tJJi^ UUjJI t "ill jApII 

v>JJ L-uaiil 9 fljJg^JI llLL^p l_l±ijI 
cvjjij ^1 \Jjld\ gl i^jjaUjJI cLpU 
.foUoiiU CLcZkU jJI ijujUg l'Up^j 

6 ~> ^ {J in-N i djjQljjJI ijjjUjill 



v>£) ^Lo^Jl oL: v59^ jijb clll^LjjJI 
0-o jj'^ :JQaJI J.!!'" ui£ -^U^jl 
A6 gJi^JI bliiiiJI q! tfJ^gJ OLwIjaJI 
A i hi M il ljqa^ Ja^o \J-o JlfiJ 
aj5 gl- j-^gj :lq CMJUmJI 0 1 * u^l ^Lol 

^JjpjjJ *-&J-^ ■fb-&\)\ Jl^iiiJI CAJ 

OsloLd L_i_b oiifi Q_o OWl^ 
LLoli-c ii£ OJf L^jlol ^jgiiJliiu 
Jlj_d>Jj rDQjaJ imJ^ir 0J-& CUJUOJL! 

L J-jS jJ (j>J3 Ljl^LJJSLi ,jJI CULdLUI vjMD 

pLaJ o^lTUoJI ciUiJqJI [jJy LliQmil 

v>k: LqjajzLljij 9 cJii±2LsJl Ldijj_aj ^_>ill 

OU^ojjSlII ol^oJI JoJiiJ 
O^LSt.Q LJliiJQJjg g_cJJI LUiLobLog 
fduiLO jg^ LnJ ^jJJIq OllL±iqiLLlJ 

lUiinJI 044 Jjalqlll oUlo£ v>6 
tfftjJ*" laib! ^ I Q-oJl olia uJ5 QrfM 



.dllolc Qo io^ L'M'i . Q I S t^l q 111 ^ 
httpi/ / directorsblog.nih.gov/20i 4/09/ 2 ^/creative -minds- the- : pjd<>JI 
/ muscle-brain- connection 





j±ub oic p^J ut UJjLcjJIq oJli^JI fDUdilLfi Q±otul\ ObLslI i-Q^b 

(nUiiJI pjii:g ojlistll irsLHiJi ^g-m Q\ CjL^lpIJI Cilpl 2uQ_6 ( iSisU Lclo j.; j ^ j P-^l 
Oil jUllJI p^JI t GUami-ILi Q^UaiJI lpjxj O^ljjJ LUloLc bULi ^l? 

^1 j^qj uJJI ^LuiJiJI pxdll LtLSLi ijj^l^ ill £ vl nllli j j , \ \ A Jlj^ jii Jon 
— ; 0^ 'jl JIJ J l_i ^l'j ii j^ I 1 J Q "i \j. n Qn rhl uirt J J Irfil^n 
rqUilitl IjJiJ kuiij Qp 01— I 
ftlj^ll. JlqlAQjJ^ ai^nt^^J^^^jnQjq^Jr , Iqi^MI -f 

jgoMig ooleJI o^'^iJI f^liailLj o±lpj_o Q]ju ill oi_dl ClIj oJtoQ OLbj-LLJl CU) 

Oj^JI u-o wl^JI Jo^j^ uJajJI 

— ; LiUjq O-O r 1 ^ 

1 u<*J£&jli OLbj-iLP Jlo Q6Ji^?Ji Q£\qjh, OLbj-LiiJI j^iliio U-o QjliiJI 

, [rt^jji^Q. j.JMlQyjilijMjJh|T\"ijllQi[lf\j, prkjOnn^JI 

U-o 1 OijiC i5ibL| uLbj-LuJL-! Q-lUalJl ^Liio u_o ujoJI $3^1 ut Lois 

UQ-OJ-^ U-o ALLoJI c*LLi^J n> ui7>JI i5ljJI OjQJl ul fUuLL^J-H ^J-bJI 

, ijlHj uiJI g^J jpM y| ij Sr> j qjJI oUqjjJjiJIg Q J J Q IJ 1 Q 04P^iIHJiJI 

— 1 ?odjaJlOQjJlQ-^ Lo 

<Xojx* o-^O (Bml) (t\ ju Ml a liS JlLfs 0-o L>^-dJI OjqJI ftopZ-o l * liA> p,? 

/ 0 o_o Jij 1 0 g-^iJ u 1 M-^y q Jg-bJ 1 9 0 j-o-J 1 044 ^oiLsLlI oi£ cio5L6 

-tOj-DjaJI a^oiLbill 

M^J < 0Lbj^L|d^U^l)liJ4^JQ L * n "^ L'j 111 " 1 ^ 1 rcLi^ tip 0^*^11 |dLsz±iJI JgLu 
grJLii r^LkU ^LUJ ^l^UI Oidi eUJ| gooj J±i 6^Lc ai±ib U> 1^4^ U^SQ 0' 

lAlSlliii^lJI ^lj o Mlt)QQjj^ 0 llpfjMJlQ^Sij^ ->MI -I 

6jj±toJI 1 ^ il Clo il^! aiol±JI t.ip^ii jUibi -f 

fTJqj J±iOdL^UiJl9 L jIfjjrSMI o_o f.0 Q£fJ^J U Lo J±iI -£ 



http://wwwxancer.org/cancer/cancercauses/die 
tandphysicalactivity/diet-and-physical-activity 





1\ Jl^ uUiu^l iflUai pep < 




IjIgjQJ |j_o_D jJI ^JT : roJiij 



Olc lj-LqJI i_plj_otj OjLo)JI j_b_±» 0-o ^jjj Uj_i±k_Lll 
Lj-LLiugf olbi^a jjMti'i ^>i) <Igj3sLllioJI ^gjj-b 
y' ill '}'UJ.! l J y^^iJ,!? 11 ^'pc 11 0 1^ ^ij^r 1 ^'j ' 
jqji ^_>j| fOAJi i^d^j <5-o jjbiAij oT U-^^-OJ 

LJjL^kill J^jiJI 'Jj -P'i mi LDO^LU j JLu fljl 

ti 1 inSdtlll y>j|jj>f i oji^iil Jj^lll dJjo_b Oll^sdl 

OULMJ i^jJqIII foJj 016 lL-lUUI u^l^oll >1ijLlc 

.CLDQJI (J2L52-J OJliJjljl r> \ rPi 

Olc iLb-sJI Qijl^Liii t q 111 ^1 lOiilqj cldoJI g>-cg 
dji:LoAJI fl'J Sniiig aillly^lj ^Tjija jftl^ai ill .^l 
U^lj-olg n3jinijJI u^j-og roLb-sdl 0_iiiLiLdig 
Jj-o JlAbiJI o^iJg v>in9 mo i ill ji ^mi 

.fOLc\jlgl 

l"j ^ j jo i OLLujIJJ o^lltiJI fl_^oJI (jib [( J±i 
djlqj ojSi foAJLo iOit^JI g^iiniiiiif}j aIAqII j^i Mi 
dJLn O^uJI 2Q£U U> ojg^j Lo g-dig p -^1 1 diLsJI 
;fl qLM|<1^|^| flj^jMl^jJi: jj^j QjJJIg QLLluIJI 

Periodontal- cull I ralsd flafij j_oiJ I^ioj^ LfiUJIAo 9 
fo_dUAJ toU; oojl 0_iu ijoji uoliiiLlJI OLoJ iOgy 

idUJI uci^ 

i99Xi U^IMTjXII yf .jJiijIjII i j iiii II Lbjf gj^g 
ft\ rPiil 1 1 111 l^lf^ Q Q J Q mil jli±ig U)Lc rOjl (J_UJ 

CLoiiLi Loii cJjaJ OjIII u^KM AjLoIJI j±ld ajJj 
OLLujIU 6^43 fl_2uQ v>lc filAUl u±Jq ,0-ujJIj 
.OjgAbJI O-o T^4J OT u ^ ! 'J 
(jLLujllI b±2ig dj^LsJI oLujjAIU 1 6 j ia n 11 ^ 
t iiAiJi^QM ij| ^joijj jiO-o o4bJI ua^flJIg 

.CiiC f^L5£j0j_LII 

fej Ij uolj^ill oikdi O-o l?l Cib^Ug ljati liijg 
OAJikc 09-QJI oJ-C QLiujiJI ULiib fo_l_sj yl cLlIx 
: fiUJI u6lj_ol l>o j^^ 1 uLoik; Qg±k] OT O-^oJ 

roOLf! ijuD oj ucloL^i rra^bj jqjuUI - 

.OJUJiilLo CLft.nJ CUSiJjAJI IJllLaJill ClMjj _ 

.aiuiiJLjjj- 

flOjpiri.ll r)TdM5ji Q ll fllLI - 

.OLUuill u ! 'l^-^ - 
.OLLiiill I fljJU Ijjj .-^ — 

.,5^jjiM^ajjjUfoiJi- 



s Gingivitis ; 
(inflamed arid : 
receding gums) : 



Gingiva 
{gums) 



^jfAn iliJi 0^ f^LQJI drxirj 0^ *'j JWl 

ciiic l_o fljJllll jqi2auJI ^>°9 .LJiiiJJ fl-irj^JI dJlr^JI 
lo"'] .dUJI lO LLluLI I ljjj cLd LLseJ 1 0^ CLLbj-S-o 

fUoTJ fLUJg a 01 IA ii II lIMLlJJLO p^^Min i 

oiua OT ftt-bLi J-o> O^J -fl^^ aUg OLlluIJ viDUbl ULag 

U° JptC^Oj' 6UdoJ|fljLdlJvji ApQllfl^inlli -1KI0 JI 

.1^* Lbjf 1^ i^t j^i i*i j 1 ^ 
dr^jo u_u OiAl bjIgjJI 0-o iLdiii lim 0^ '*' ^ ! ^9 

a iIqIIq^oII 

rlqjjj ) fljJJI u£lj_oL OojLiqj Ot!^-" UJJLUI 0T'6-oloJI l>09 
t3^9J dlill uLduJI 0-o ljIjAd i J S 11 > o^ag gingivitis OLi 
jq-blf ^jJIg periodontitis gl dUJI ^gjxg uLaill oJI 
J_I±i1 fO-di ( aUJI Jojfi ilirJ t 3Q%qJlQi - jlAlHII j 1.11,1 Lojojl: 
l i I q ll (_plj_ob AjLiQiLI 0-JJ j_o 3-12 j-c 
'Q^i - jjiJUJI O-o l*T • ijJc oa^Iq flLiulp \>°9 
OT QqI^LlJI ^29 - l > I o 1 1 yalj^tj OjjUclcJI 
diill LajjJjflJlll ij6Ij-oIj(1jLq] p±i1 Ltaj! loJliaO^j'-'iioJI 

.ijLLiuiJI OliC-cg 

l^J jj j-ij Ql aj JJI 1 j[^ j . ;,J \n\ J rTuj II Lo iliiliri 

T fluilo fl^Q }U 

Ql ijj 0 Qil mil Qg_M, aj5 l>l glK^jQln i p i iiniL'-IMrtt 

ulQJI ij6j_o Jjg clloIAJI ajJUl (TuIld v>i) aIjjAJI (aj 
. . (Hill i jUM II id in'ilr-r] tijg_QAJI Oj^gljlq 
riiShljjMij.^oll,jftn\lf %^lQ i J j l ijlM ll^lg iTij^*pj 

dJIjlJ dirjjrj JAiljj biiJI Jpo'i'i' gf OLLujiJI J_iiiaj J 

Ij j 1 Mi l LjuiiiiJ ^jUl cboiiJI dALbJI klUJ ) ^gJbdl j_i_^aJI 
CLilo ( foLsbJI Jglij oyir> ^su_ OUjjjIIU ip_oiJJ ^>ill 

.auji Lju^jjufljLo>ij a_bjj2 

[j j'iSiJJ 0 1 y^i -S dli 1 ^ IM i "1 i f n jfljJJI l i l fft J J l lg g i ^jLTioJg 

.ftxAJI 06 ojLc 9j>jj ilvjjJI 
iLajjJ ;m; AJUI LjLduJl \j\ ljxujj Qjf iCiJii 0-o Uj9 
<1lU>£: (jaliijq cJ_o^ liJ-^-o i>lj J ° JJ rj U-^^-oJ Uji±fjJL6 
.fljq-o^JI fljxglJI CjUUiiUI 





' Atrial Fibrillation ) ^)ll6\i^iiliAiji) 







pxll JjJIoj pliniijjij yjlj^JI i^oiikijjj 
pi^o j ^ 9j 01 LnJJI O^odl Uo PJI 
ljik)JI I Idj JljQNi^l fn^AhoMiil ijio 0^ 

Qjg^lll pxhsjy (j\ jlikill vji) fLnj 01 ll^IQ 
hirs fLiUjI ^ibJ ^inliiixJI f?iLszJI l-lULlljIq 
cilgijj GuLnl uLluj! ij-o u-luj LjojI ajjuJ fDiJI 

j^jllio j*)i"jfi9ji" [pioi\ lidugudiioJI 
Iiii Olq O^J^J CjLJ-iJI ouci^l ti^^J ^9 
o j j j j J j ^ijl O^i^o uJid i.jjJiiJ o^JjjJI 
. OjxUj^JI diiiiiJU OjLjdJJJ V-A*% 
) Cu jLo jIqJ I i^jd (Anti -coagi] Ojqil JilaJI 
OjUailU Oj^^dLoJI u^^jJJ ri !Q lh o ( warfarin 

.jii^jh^lyAjcilln^iiiijnjglllSri^i 
JjKlJ^jj^lljh-Mljlii^ljj -si^llgni^li^rj 
fDLdiJiJb uainJiJ foj QjiJI ^UgjU ( fB^JI 

fn Miio'i JsnJ OljLLL±SjJI Oiii -gdJil U^J-^ 

fUoJ LlluLlo (Anti -coagulants ) u fiDainik 
. plr 10 Ojjj Ci^l ujgjoU QJjxLo^JI Qj^llllJI 
.yaniijrVE^ \jx) }!S\<^nO[iu\}ii\oi^ 
(jt qd_i£ PJloI (j_o oi^lg cLdloll ^liiJI 
cULsldq oaitj clQjjJq hAb QjujJ GU12JI 
filiblJI ^lcLllu LqjIq Jj lUqIj-oIII LbliiLbll 
diiulio cLnil£ ullILujI jLll^I 



ijJn OAnioJI CjUU^JIq Ugjgi^vipl OliMiiiijjg 
Olo ijiJIg ^jllLllII pgitnJI ui) ^Jip Lbilliil If 
fl^jl Oo fjL^ f QJ) ulpiJI 0^?^^ OJlnlJI jiiii 
192J ol O^mJI Cloo a-jI^II cjUjjd folhii! foar 
oiui JjjSjg ( iQji cbii gl Oijui Qtjjuju uiflJI 
JUd O^j iioi^oJI ^jIQ-QJI ijJi2 UJLzi GxgonjJI 

MAGljliiiil 

ujJIjq gjp lism Oo O^J^ OA" LPLruijiJr 
0-o M-il Oiij-o u^jMII O^jJ^ 4jLo1IU 09^^xj 
J4I3L! J_o LslJI MUji .oJljg Ltti2jQ (txj±j^J i^gjiJOJiJI 
1 uojilJI OLap^Li iiti) uJJI JjjIgsJI £h\ u-o ll^lg 
\$Q£i\ Oo mlg gjij ujIjqJI jiinJI 0!^ uJLiJIjg 
dJb ijjj ijq^loJI lldu djLnlll uiiijj yiJI J_olgsJI 
\3pill uifiJI tPlj-ol U-o tjb QjUqAJI fo^£ 
OQl^ot iliiut jiiiiio 0J9I J^ 1 ^ " O-LbLcxJI 
atLujjd illiul u^LLujq^ jgiS^q aJU PJtobj uliJI 
uiiUlual^tfTjaiiij 
Cuo U^j^JI liiii uil^l 0<£J 0^1 iMl 
gl druolg O^i Lo^in frxij 01 u_slqJI 
^Jxt jiiii ^ LojI uuLUI O^Jg omsm 
^Jl yilirill dJj Ol Oii:U)ill Q'^"i" ! obLnjLI 
LPj^o) QiijiiJI O-Dj-DjJI lmuhj LD^J U9^J ti^jolg 
Juj uJiJI CjLjD2 <jl6 f Ifijjl gjiig OJ^I '. J ,!^j 
.(oiijiiaD^I-gJI 



djjjQD n.iolr OAjja Jgl 



1 



qjjjq-O rimlr oj-^Lld 



Science Shop 




cLriiaJI aJliig ooiibl ^iJI glplli: Lj^uiilLII OL^g 
iiigj Qjgj3 qJul <jd-C t~jLijguij.ll ,j>*_d ^ ol^jljlq.iI| 
J-T-QJI J4^ iioJ ^ULo (54^£ Icll-lq. ^9^<3 

hpp L O [ J ] I J "S i jt)l9 ~. J J "i J I Q "i l~i til L~J "> J Q J jy \ 1 J 

\Jlo uU CjLi£L±u j-uflJI \j*lsi Ugjgj ^oflJI °4lc rugjij 
i j Sl g .n lj "i > 9 ijijJ Q^JIm ij~ | Si io al^jJ l n Sfl 
CjLiiij-o iijjijj yif l j Jlrtjj tdJj (jl lo^jaql eL&lgJl 
o^9^9q|| l'jI j j \J\q _ -\j J ^ J l jir I tit 6 jj W du g in r- 

.cggjasUl OLlSjuxII jgj-aJolgifiJI oi_h Jj_o j jji 
cUuljij qjuliioJl 'Oicui v>uJJ-F ^oJljtJl OJLoq 
njjizdJI djjuLczig ijij Ijji M djL&L - } ^>i> JjilCJI liffl 

l.J ~iq~i ^jLfl ol^i ~i~t~>gJ JL&L~sl M^J ijl Oi|A^Jl 

.Ljgjg^ ^aftJl o_b g-AuijlJI 

PdJLssJI j-C CLiLigj QJaiiLilq d oj -i jt> cilftjq 
jUtyfiJL| (JOJ^&JI -V.j miSjUj" ijqp .^>J L^j^-D^j-^kJl 
oidkii i 1 1 j j —> -i ijl LojI ijijLjuSj qjLoLp o_b LfgjgJ 
jg.il ru^ftj gl 0I411U qj-JU-i dljj j-ogJ ol Cl^ujJ 
Ugjgj; ^kiaxj ^>J_c a,J <i r^r oLpfij^o L-JIaI^sjJ lj(<^jjQJ( 

LzJUd l>~jgj j-o_aJl LjLfi IjJ QJI Vj\jp jTj" oJLbg 
icutiz uJJ ^iojiiJI ij_o onLoJI Jgjog ijj gj jjji oljuiD 
.kL^Zk^JloJIg Jrsl-Jl 

cloJi ^9^91^0 jii j il jijU Lfgjgj ^lIcluj ijl UDgj-g-tJlq 
o-Lcl o^J U-6IaJI 'Ujil sjjjijjj Ujiir: OAJg .(JJLuJl 
ij j i j aj Uj j^iiiiJ d .'J -il J I d 0 j k-> 1 1 oj Ijjh 0_o c i j j -s j 1 j "j j 

Qj\ jJ^LJl^Lj^Jlij^ KjI'S nj jjiSjgp.ln jiiJI \JJ 

JU^I oJj LdJl-tkJ JjQj gOJl 

onLoJI L Ajri j. j L j j j dtn j ilji djjJ/>p Lsjjj 1" 1 ^ j q i t j oJ Lbq 

i^iJI v>|gioJl 1 1 j tn & J I DUijIjii ItJij^j i^S j ^jjj l'j J r"i 9lq 
(JjU) l"J "> 7* 9 lijq .^JbjuJl OjzJ nj.^J dlo <JlJ^J fDUCU 
■jg">j jij L^LDLrgj<w,U^l^iiiJjuCi^oij4£i4Jl oifl 

UisJl ^jijqiTj II fD(iiiJ| £i>lg_o i^Lb Ugjgl Oj_iii±3 
i jji jJ ijUl (jJjzi ai&i^&Jl 0 -Si j j ■ J l a j, *\\\ r\ djjziU Cu> 
JiLuiJl £ LoJI jg-pg u^J<) oLjl^JI llLLU J4JJ1 ulILLa 
i jji r £ LljI I9UV k>D kfJLiia J ^"il Jlmj^J £a>:i 
lo jIjJSI jjzuJI i^LcljzI v>d'"' GalapagasijJJ i^lLJaiLul 
l"j "> j Oj5?_c^!lj ar t) j jq oLog±ii4J9 J ">^ l ^dj cUyistJl 
jqju 1 j j j ^ o j dLDgjJt&Jl djjLbjj Oljxo jjzuJI 
Jgiznj ruajz ij_o fix^jJI oJ_c cjLd^JjzuJI oidl jji^p 
jji ■Si j LJ_f, L A'i ri l In ij'i j j i j (jijlojIlII jgJ 
Jj2ib 0-o jLflJl 043gji4JLH ^Jio d4ljzLfiill ajgUuiiJl 
i jji jJ ol4^JI ijU glagJ cU^^" r°J_c cLuj|ji|g uiijiH 

\^Jy . H ^J J M-NdriLln pnn i'IIjqj jld ij^jjJl iJjLo U9JK3I 
ijnIc jjijj QajgL±\JI djujjUl ijl iQiiJiSI f.^ jj pi ijji 
Ugjgl ^tiiu ijJjz o^gjpjgjiJI tLpLaJl OLziiloJl 
j 7>Ji! j' uAoj Mgjgl Hi"t& m t^jji Sgl ^>JJ LtfUgjDjq 
fogaJl Uqjgl I jj LPjUl oLlaino ij_o roJicI i j_jt> in S gl 
Jis aJ Ljgjgf i^ilJ iJSjuJJ cL^JLed alij Q q j o il j_c> 
-o < j "> J 1 il J 9 ^ o 




C143 Cu> OjU^f rS^j^ , -jj 1 " 11 <,jSqM llu^LluJ! J kL»H! ^ 
ni.pl ^jt> Ao ifiiM ^ni a&jjlll ^Jix jLo_Sl initio jiisj^ 

tod 

.Europe UgjqT 
.Ganymede iioiiLa 
.Calisto quiLiiJt^ 
Clo j-ttUlJ liii Ann Cto iillJI LjL^oilLq ijiklli jLclqT i^cjjg 
fjjjUl Ojq0 iIj^j (Jjd y^Ljkilg ^jIlilqJI gjnj ^aja jlliio JiL± 

.ftsjjill 0 jLcLO-tq 

Ijj jjiSJ I dliia Oj! Ia^i O4LQ ftj^Ji3 oIcjjj yaM lidi jliaj 
Clo ^Lo I" iSLflJLj inj^Q jujrig ijJI jijiij ^1 cLtfijiJI 
d^jjj ^iijIqJ I iilnJI fij ij 1 n l'itiJ ctajLflJI cmJL&JI e>L±oJI 
.jjjill liia (j ih 111 ojq^ 
\£!>JI ^jpjiLoJI jbgj^j ^LkLiu jj_lbJ t^ill ^lUl JLp jjI^j 
In o gfriig ^ fljUj Iqj^H jlpulll jifil .^jJ^I I o^iuAj 

.iLot JIJJUSJL 6 l^i]Ji .OjLLJLi^iJI 
^^.^IJJ56ljjQjft^ ? ll(jLAjj1ii^ ? ll(j ? lM)jj)jj 0 fti JjlOjI^ij- 

Qjt l^o^M Uiit fl^O^M >^JI 6j^*J^Mo lip 
jL±l| L^j-iliJ Oil^o ^io ^1*0 .uouill i}f o-UJl Og-UI 

n^ljjL i|ili'J Lc&j| L^SQlxil^ll Ajiiioll.Jbinf^i^ fj^inll 

\j£. iSLy Qjj (jq^jj^oJI J^£«J! llo ijJci ojl jnJI OLaj j ljjs 
on^ Qlj-o L 1 " 0 ^ ! ija/DI |j£ LJlL&lUl iSSJ 0^> JJ^I U±LCk-lllJI 
oLp jlj^cM-UJil LpLLulio q.^ UQ-^u JjLujJI tki^JI l>6 ojlj^JI 
UQ^J OIjjjIjJI oidi 01 ojljn ^Jqj jjng i&JI Qipq 01 
.L^jliiLciJI^>JJu|i1gji^jJI gjf j^kiJl oJ£ ijiioJ Lo 
ftjqii-Q iihnl I jLft£ij| Onj j uJJ 4ji±bJI ojljnJI (tap p j| 
OJLjo lisq jlil Ljqjgl 09-^9 .<Hnl<>lrJI fliilijjJI oLbLiiill 

^0 PJT kjJl MilU O^iiilJI G LJLliL^JI |j-^iJ iJ^r"l^JiJ|j_±LLLiJ 
v vJf JqjijVIIj t,iKJ I j dirtJ ^qSj UjJ llbh Qliib tjJc h i 6 -il l 
Kltud i>Ln bli^U L^jJLUljg jljlogJii r q 10 «j4l Uj ^gljJJ ^xic 

qJUlUuJ I alPLn t^jjd cUjJlQji^igj ^.ill ijQjt n^Jj cLoLoJ yJiUjiiJI 
ojgjojl ^jJi ^jil^ JSiij; ^17.1 1 lJj£JI lijiMj Ooj^o GLoAjg 
e LrfuiJI iiiaJI GljgJb jJl]] U>i diijUl ^iliJLri j Lo-6il Lirip I gJJI 
H>lihLQl ^g} i^Lli Jilq L^jgl* 1 ^kau 14^ eLAjplq 
oJj ajj}jA-pJi oLiianJlj OJloiil oj2 OJlb loJjq ^aL^^iJI 

.jj^aji ijua 
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' iL^i" J^g i^sln Jaj jisj pcJ iJUl oJng 

O-O O^ip oJjc Og^-i ■ LbjiHI (oJj5Lc l'i[ fi g I -Sp ) 

U Lxjjj L Q4iiiuiJ ciljULj J 1 til Jul ql JiujJ |jt ^>ji *L±iiJI 
riln iT) I^lq ipgj Uv4JCf uuLiuill j_o (j^sjiJI ^jLii oLpZi irigj 
l^4j Qj^ 'J'J 'lI CjIjUIiI ^IJLiiiliul gl JUujI l^sjiniuij ftxJ 
. 3 iifn Al jnifft li'iljl itilll 
t^lujj QjjjjLclo LcaJSJ f) dJAju t'j 1 j 1 j J SET! HiIjLiIjI 
Ijij ji g rixldSLfi uqAjL J_V djUtil fu_dLtj JlgUuJ Ig. UjlLclC 
tj^d UuLUL ^ 1 rtoJ I CjL=l|L| ijJ-D^szllIiJI gl *Lo±hJI Ina^s 
„ IJ; hj -hj IjiLo. Ig^jJEj OIC^^ii^c^jLLkll 
c^jLzi oLjjTi uULLii cJli Ijl Lo QjijJtoJ LDgijli CJI JiiLb 
IS Al djl^l^Jf Jjn^ii tJI l j II6J I j^gij T iJ pol U^lljiJ I 

MJLIlu^lL JgiijAcLoiiLiyi dliu Ogj-iii^JI JiL=i JlgUuJI 
<\JLo (DJU:. i^>iii jgistJI (JQJ^) 01"' 11 cLoin isl) 

OgjJliJtJI \)il±k LfJJii Cjajtaj ifig fi jjj S/ ^jUl i±£) flli-iJJ 

" dJ I 0 r, I I QjjIJ 

0-A4S4JI yj siqMJ djcj^JI diliiJI oj-iLpo i j^-toi g 

gl u^J-oJI <}l OjQinS'^n -igrigJ Ol_o ll£ tjJ£ jglszJI jj=i I luj 
01 UULILLKJLLU -Xil-tCi LcL^LCVljn JclP^ o^lUI CjIJLslII 

i^I> ^GLU lj_c j 6 j i j! i T i j Srt j L>n il cftH A 1' i -% pi I l'i IjJj^<* 
QJLo- isju^ril Lilll oAlaLo j-ol licfig Q j J | ^ II ^iifi^ll 
JjtiJL| LUaJ cVl-tiT f'jl^l Ll-o OiiJJ 

^CjIjLlLIlIjlUOI LiJcVixuJJOI^tjijijj>ijJJI Lj^g i gJMl l 
, a 1 *j g 1 1 i~jl g i j 1 j 1 1 

O-o - OljUiiUI tpLSM LLU> QJjjjiJI frag^LUI OijiLLJ iiJg 
ILcfilrJLj CJljUlilJI oiji, rjJui jl ^j^iil L-ilj lr\-> ni O^clII 
. OicLSilo CjIjUIiI gl :uq_o jqij a i j 1 1 1 0 ci IjUli I USUI LoJlO 
O-o cjL0L±s cy-i ^uLsLliu ^5iJI fogiJI tJJi Jj^' JiiLO 
04^11 01 Iic^0-^l9 w^l ^ Uujg uJL| Umj.^j-=iI LJ^Ig±s 

MLlioJI T PCli2lLhJ o^U>g fti AJSiti jjij L1L0 \n&A 

WLLJ Ig l^Qj ui I SL^g'!"t L f T\ A^l^ I ft J j-S.11 I 0 rtLMI ijqJ ^ II 
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j^dAri^gi-iimsi^jAi fiiJI^ciiJLiiiiiLjl Loqj i-i 

g^ijjll^rilli^^.^loil J^lfislLilLjjJtJaifc^LlijlJI 
\JiUi q (XftJJiii u^jJI wJ-bo^ jLi OljLcii ^4^9 Ocij ^ 

! ^JLftijuu pjjji ij^io 

a il r pi\it p n 1^ J jji Q i j . 1 Qj j j ji 1- J lln h I i j i j ■— ^ 

Ij5j5dl ^jLb ij_o 6jLii=j f-< - ij H9 J U-laq 4JLilll MJH iji^J JjD 
n A it. (j 0 LLLoQ-o-C eLjuI O+jq l ■ J.j ■ (LszjjuLiIiJI cLoLlllcJI u I t) 
Lo 1^1 111 1 dj I ^ 1 1 Ij^LI 1 1 Iji t J_i^|qjJ| Jp^ i^j.i fij .-, 1 1 

LjJLjiaJI v n]*» juini tLtiml^j 1 ^qj^^i pj ^jji oUnfllstoJI 
CLd M-^l^l ijjjiil LljUi^lLeq LxuLU fLjlLllKcplcr 

1 j<j j J ' £- " ^ "iiq U^|JJI ijl tjJI 1 1 j ' i"i jij r, jjpJI roUiiJl jJjo. 
jlj fj, ^LobD J-Pl£lII "S a t _>ji> "l ■ _itj_ogJ (JlJjzil) |TjJU: 

(jJ^jfO 1 ^ j-^i Q jTjj p g II ^ I t ,1 A "■, i^ilq i 1 S<j S ^jJlg_Zb 

LJL^ijI cj-uuju^-o U-f-LJjj .L_ljjIjC J ^il q (jjfiliJI CULo Lo L ,' JU 
i_>^ i_>JqiJI -j^lfrH i^j^JI ASTRONCJjiU(uy| idJjiJI 

i„> II 9 "> c^jclJI hIjzjjjj (vi4l | ^4T9Jci cJlLuuI""' |1*iVJ LtiijJiijLi 
0j3 .uil i±tj jld ojLiiil vJl ijL6 ^jJQJLk^. 4jlI11JI i^>_o tJ_jlo IAT-i- 

O^jOllJ Lo ql jq I ^. ? II [m ll-H 1 1 1 ,J '» 1 1 ' 1 If] 1 j 1 1 ^jj| 

iSJ L_ylc LJULolLJI (j- 1 ! U^S-?- 1 fD LLllJj 1_J JJ&l fjjil) j i; h I U II J-SJJ 

ul Clo *41lhU cUiu I djliiiUl ^itlq (Ajioji «Xllaj LfT 

L-iljlrS-iJl iJjfioJl |j| J^fiqii .KjuqjrtJl v> b" CnjLi sJOJ^ Loii 
Lfiil. <5j5gj3 P" iJ-djJI \>1jc ijgj^i lULpUl i^jj j Sj-^io uJ3 
i^jjiilll l j^s ■ — ^ 1 1 ■ (JLqjUJ £LLil0 . d gjuliii 4j6Llllq LilLzi 

p'. ^_^Lzi) p n, 1 1 t fj I i , J n^o LjXLoJ 1 1 dl p j^S I ?n ,JI I m'i l OliSEo 

LjT L . 1 " j i'iIjI Ljj: fn iSi i ij ^ in iiUiJ h (i_5jjil o j^o &J L1I1UI LU 
LJ-d C'J 1 J " 11 ilLt> U>JJI "^^1 'LLC UAj II Lo.Ho ^^g^<jjijQjiJ 

^o ] iiiiAo.j..' l ^iii tita.LAJi lu euicU^T 

19 Kl u^jfr 5^uiji3JI ^ L&JiJI \>_5 ^JlfLiUl Ljjli JjtnJU OJl n uMti lq 
|jj& U^oj^i3j 1 j p I j ■ 1 Lfflil Ql ^yJJl ^ M^hj^jJI liffi i^-lc filj".ll 
iSJLlUI Hjji 1^ t> 6-jjU SETI OljLuLl ijl y^A mil -Kll ij_iiJq 
* 1 1)1 ^ 1 1 Ljl fOJSi^JjZ l i 1| , I t^i^i I I cLoJc ^j| . j, i P j ll I S. rtt i j -S. I fj k 
The i e arch fnr extraterrestrial intelli— j j I I SETI CjIjLlu I 
SETI OL^jl i£ubaJ„Ltijill f?jLi -liiJI U£ Ci^uJI jl { (g«nce 
i*omq oji ijlij u^jlll f?jL£i djLt^a iWfl-! jHflleUI o-Lc 
JLujjLj po^fliAijiijUl i h >lt p<>iJI LLlLi gja Lai OilLtiiUI ^Uj_«J 
yjJI Cil|LliJ>JK>l£: CJj£siiJl LfAiljq n 1 ^> 6 J ig. E |_rii\J I CJljUjll 

L JJ=ll POJLC ijjJ l-iij JiMjh^JI ^(,[±3 0-C 9T liCLC_ 




fjljJI ^A^JI 



IIVM) «\^9 dJVSq \^Vb 



E £5Y_ASA 

i^f v^jt iJ Lif lp i.| ; Q^3 ;j 19 jJIq-lu ^>JlJ Lq_o Q'q 1 ^ J-Si^l LojI^ igjJj cljJLII Jo-^lb 
•Jl&jIjJI {Juo jul^tJI QJ^J j=LL±i_aJlg ijij.j ^ n a u^iAjn m n ^ n LUUa LpLfil 

ft^^lfjftjfj najOSi JI.J j^^Jl^mlQJlrifj SJI K rt. l rSl S i ml rS ^ff ^ \s\ llq, 
QjJ_6 j^Lub v_>^J vjM^LLLoiJJI ^Ljv^lQJI I S riv ^n n ^ 9 -^ q Q Jl (li^lLo^JI OIjl^lqJI LlLHI 
2U>j g_dLD .uojlJIg i" ilg o ji » II fr\ ;lAf^ Uo K v _ Ju o ^jut ijiJI jiL±iiJI iJLo-rpJI I S Aj 
iJq^JI CLLzi! ij_o l£j jl "' J ! i3-iJI U 1 11 ls Ai U-uLUI f^LalrisI jjjj yf ailiulll ojLdLi 
^Jlg-QJI Qpi i^.; fT>-oiJI (5JjU ^Lzg I40JLC j-t2J aji JLpJiJI a^iq* ^^^^ il 
JLq_o ckd LLzu^gl Lo_±i a^>Lc ^UbJlJI ^ ni jTii-si y_o ^Qjj ^jjji qjjIsji *^6LLoJ|g 
CLqL^ f3Jj_cxJI qjj^ lj_o9, fXL^JI |j_o LlUlllI ^^_S^JU "SV I^Q J l l 6 jji Sj jji j liiUjJ 17 
0-o JglJI ^ > o U i 11 ^ ;j ^ 11 liiLaJ" JLq_o l_>x> LL^ijogl Lo_S 
g 1 "? 'Q** 1 1 "' ' l^'^T " LdLlI ^liAolk^il^iTQllSf) jbalJl ijg^j_SJ LLllU Q ^ if 3 
oJqiJI djdoJI O-o "uLjJLsJLo" LdijUiiicxj <^jj_oJI 1 i^g^. j|^_o Jqj^^ 0^6 ^IdJI 
clszjIjJI dJg^JI ijja ^J_dJI ygjhJ l c J JS j g .f\jj^>JI Q j g j j i j T dJqji -Jgtg, U_oJLc 
^ i 1 j r>Q 11 1 II ^ ivllf) I ifjjfjffjn i^jj 0 \JI 6^_^loJI OLjlJgJlji_siJ <fUj_oJI 1 , 1 ^ 1 ^ 
<?LLil do l^ti y_o ij-of Ljjj2ig 3 jlJg^ Qgj ' q V£ cLojiLoJI ufijJLfiJ ^Ujjg.LajLLJj 
."i^^Q-o IjiijjU" ^.xLdJI filjjQJI u^'.^j QLlllI oJj2 Gravity^oJi) I j_p N |XmU^ 
Q j jj > 0 j1 j Jl LQi2gj^O_o 1 j ^Slr} S gj_c oJj2 j jqjoj £ UoJiJI oULtaq jg^ U-tiJ HxJQ 
ij q J j' J J g 6 L <1 Jg n^il q jj_32j|q <3jg_QjloJI Q j j ! kS 6 Jl l j I j S j 0 J I dJojulgj c"uj_cJI \Jjlo 
OLoiszJIq dijl^.il d i^l J ^ II jLo-6lll O^dL^J Qj-oL^Ji .g.'j'Q ^ " iJlLl^i 

jj !' hiq 11 JUujiJ Qj jti Jl LLi£g_o_^_o o^-S-UJ U±jg^ J-k d ij s in 0 Jig 
dj Jii^j.jJl oLcg_CLOuoJI O-o Qjg^j ^-UJlqJI ^LtiCLlI 1 oj^iSJinij j^qJI 
LluIJ dJL^ig Qj_oJ_k^i iJisJI " Voyagerj_^iLjg_Q 1p jLllllq ijio CiLUJi^oJIg 1 j S I q S Jig 
d j 11 1 q jii II I i i Q Q ^_>_6 6j_L±llJI L_J_SIq±JI OjJjIj^J d i 111 1^0 isJ_o -I ^ o 11 v_>Jl 
I Jl r-cj Q — > o G*jL±j ljl) I f3 ; Ql ijd3 JlLSZJJlJl i^yJJ j_&ILuj|g Oio-dLo v>° &~? li * r 
CuJIg (jJiljoJIflJ ^7>t j_oliijJg, J_o-Saj (T>g_pUI 044 Lo cUdui g>_6 LzijLlu dj mn ■ t j Jl 
(D|g_cl ojjJlc U-C J_qj U dioJq uiJ! uo/HI oJ] oLoQ-bioJI JLluj] 0^6 aj_b 

.fiLo^Lo 

LLdi 0-O9 d jj i^> II Ujjcloj £ Uzi_6 aJLfig cUiul 6jqj_o Q-o J-O-o 1L0 I ^ ^ J_ii > ^ ;g 
ijj_5 O-o UMJl Lc^ i^JJI ajj-LXo cL±iD dJLfig 0^ uj±j_luIj gMl> L>o^_di 
ibiSLJI OJLiig" J Ijlin-l^rFCT ASAIri^i^iiit i_&q "o<i^ fT>U=Li2" JQl±iiJI 

Ui o^-oJlQ^'Egyptian Aeronautics and Space Agency <Xjjlj^loJI ijI j j lo J ig 

. i^pCLoJI L_J_2_LLjJI vJ-S » fit All u i Sjl 111 1 



: i^vj^laJI ^gl^iirJI (r) ,djUj^ai^U:i4^1iMJL±Ll|iJ^bu^ 
.L.iJlfJI ahmjl^ LAiJtUI nxJg http://cutt.us/B2gS frxjg http://cutt.us/hilsX : Q-o l>&1sJI ^cjiruJI CO 



'Hyper- dimensional Mack hole" 



NASA In Arabic -oJjjdL! L111U isjj-6 
Asraa M. Massad :fu_pjioJI 

^LLJ^ fTXJ_dlljjl :lSJ)A j oJI 

a-diLiliJI o nf^ p 11 

:pjQj>JI 

httpi/^hys.orgrfne^io^^unii'erffi-hyperJimere 

Wadc-hole.hftml 



O-o £^JjLj j-Jj LijJJI o±Lt±i fcU;±i_3iLQ J ^ j^ q Oi sU-i4JQ i-^Lsz^iJI J^j_S3ljd j j j T l j p j J O-o 
j — * j II <5Lcijq O-o O ■ J ("io"i uJliqi Nature ci i q -i p ^ I r- ojJ_d ±lLo ^ l ' j ' J ' ' dl lPp 

O^J J-StU roJ < 1j J \i I LlLzi^JI <3Ld tjt ^u±UI j l^ 6 Jvll ^^g^ O-C — > f Q -S'Jj rxO OiJI uJl 
U^feJJ *-*j.jj j I j J ^ ~*> j ~*> Oj j_t±ij fn -\ o'i U Lj^^&g "peer reviewed" fljJdiJJI tojJ ^ j 
^j y I f^ T ^1 if i"il S Q 1 iSt ^ Qj j l^i i rj <->\ I i J ^ ri cLojqJI CLLd l a i ^ ^11 Lp ,j_LJ_fiJI J I ^ Q i M I 




oJUj 



U_^_iH±i Qo ^ il "cLoLssJI ^.f j <ay_|il^aJI djj_kiJ > ^ 



il^ + l n lrvoi I i l J ^i t j q jt"> J J I I \ rti q- qJIIJ xO-ojJ' VJ^=> ^ "> lQ -i-SJQ ^Lt±LQj I ^j^D nLffijT 

QZi_jQ5 I J "J P i ^5±sJI Oq_±iXI I ^ T O j fS T Q Jk"> Q giJcLSjq 

* p ^ ■ uT u ^Qi ! ^ Q .i ^ IqjoJ e-^Lo-M > g i ^v i ij oT uqj ^io m JqL=m u-±»Jq 

j ' f M -r + l -' ^ ^ t^JJ lgj_ki_U -GiLLszjiJI cLoLszJI nj r 11 111 O-c " r*.l' Si " 

v_xl^J iJ I S ^ .O-o JJJ O'-^-SZ^ *v t^ q j Cjj^zk f + f gT a"j rt f) J I fC^Q I ■*-%. I^*t jji jj i=Lt±LQjl 
O-J-J^ i^fjt ^.J J ^ f~> LlJLLiii iJg ji^ > QjD"^ ^^.LolUI n S <->\ O-O JJi ^JJjt qI ojfj j J U 

Ojll ^]Oa a Jj i f^^LoJ Q ^ '9 it" + l £ i Jii Jiij J ^ Sfj o i v^f l"i i^j.j I J J 7^1 

,^g-c»-cl 0_ti_iijj cLoLsJI a m \ \ « fO-dui v^_Lc Uzj-cLixy 

Qjjiq ^> ; UQ-^i o_iiiq . cLuiiLzi i^t^-Qj q_oJ I l o iTj ju j Oj q J ? 1 1 cLojgJI oJi_f4j ljjd 
O-O j-J I v 7t >-J3 fji_s_iq .^1 ySo II (^>jO q ;t £ i c I Jl q j i 1 !;^ zi LsjI 

s^-i.llOlll i^+i e^<^oJ ^_>JJ J-i^ir! l^^q^O^-6J*5^JI O-o j-iaT^^eA^I T'- n=*<-c 
GU4_±iJ Q ^ i^-tiJI f" UP ^ 1 CMUll_t> ej-J^-JI I^Ljig ,£-h-| j_|_±a,T Qgi Ckjji -I 

.j^LsjYII oJiD n Lt±i_tf? 0-o-t±5 Llllc ) jiLszjiJI ljJLu ^LJtO_Lu_±i 
fp^o £-H 09-^ OLS_o U cut Q t] q I fj q Jl j_jt3i_kzit r "< poLc <^>jzj oj^UqJI t a j ^ j I I oLojg i^j^o 

UaljJ ^JJLii aj-»^L^ &LXk oT r-i-i ^Ldi^ 

OjJiiLzi OT Oa-QJ^-oJi J ^ j iJU£jf c"> rj ^ ^in^oJJI l±sJii K -S t J ^ J ^ J I i " J J J I 

zi_d .ojj_|_^i foq_^iJ £-Hl ijgii l f I J'j q.1 I^J ^^JLLIU t^lncgjjj l irj 61 ^ q — > r) ; ^ o J i J J £+1 
,-^LsjIJI a j r Uj a_kij_Q_o ^^Igj-u ^g_aj rog_^iJJI nSd\ i_t-s *j ; jLcEl-u 
CjI^ ''central singularity" oJ_taj_o ^jJttJ cUoJSJ ' » QJojJ^LoJI 11 1 11 1 . '0 a ^ 11 

.OjjijJ_S_IJI ^-l^o inn Ojgj^Ul OjLd l pIpJ d rt l j ^J Iq 6jIjj=JI ,<6^Lo=< OiilJ>i 

U j j j 1 1 j q J I k h(] j IrS J l vUlJi <lb j_Q_oJ I m-1 ^irj ji j II k i f] Q J J l q| j t rt\ t^> j. j Q t] O I f*) q Jl O-O— it q 

- 1 i j i ^ J I I s rr> ol U-J li in^in i ° I J s i_j i j | J g e ^Ls_j11| \^>JliJ * Llllc iL^lJ O-O Q ' ' 

I | loAnlKAl ' H Jl j_tl_|_oJ| Oq_±a_U -v LfJljUif-O C'p i-O ^ T* 11 

CM Q QO ^Jl l-^ci> rFLk^LiJJl l±ijg t jiLss^iJ I ^>jjjLo^=i E -j- I 03^» NJj^J |^| ix3 ±±A dj Lpsu 

q_Q_U I oS ri^ nj3 "^j l" j ^ I l j Q l IJi|g iOJaj_sa_o ^1 "><] jji l jg 6 i uJ} ClJjLdlJ} fnq ^ j 
l _ J j_LlLo-^ v^JtJ-fi ^LuJJil ^LjJ J i jg 61 II n S trt\ Q l p j j ygiy ^ 6 fS Q j ni LL_0-l I d n l H I I 

,^L52-»Ul 

l±tjQ j cUaj-ii-o -'-*Q ggiU CjjU£>Jj fog_^j Qjg-±aJ Qo ^ " l±r_di ^UoJ-LUj l^ajg 

^jg-0_LJI n Srti Q I ^ Q I j QgJiJ ^ o fisj Q ; j i j U_oJ I a_DLk=JI t _ i g o1 I I c> \ ri\ ^5 -1 —i j n JL .i 'S Jl 0 I 
O_o J.J^J ^ " ^ 1 LLxiq j ; j ^ I I j l-7.6 J \ll Q ; j1 1 1 djl^j g^ r + l -^jJg-S ^Luj_t glU{ 

^^l"^LE=ilj_LDyi 

J rh iV^,! g-dsg s fT>L&Xcij>iJ J4I0 e^Qo-UI liuJi t s5J-J^J U-O-C l±r_tii *0,|-^>JJ-Q UQ^ M 
I S ftf tki L i j jj I ^g J r- f jiLst^f CJlJi dj^iaL^ig oljJ \J3_SJI Q g M IiJjj J tjnbJ I j j 1 J dJjQ 
Q t] S J I Ql figl j Ltzijf OJ_fiJg .rl J 6 II fcOjz IjI jkSo Jl i^j/S ^ j Og^i^J f?^g-txiJI 

I ^ 1^1 ^ S j xl ^ 6 I q jl 1 1 j j S s l_o-^i g_t£>g 1 1 1 

Ig-^j-E^i U Of vj>-J-c O J *-» .!J lgJL±a ^ & i^UJLsq <aj_tiJ_Li_oJ I o±»_di OQ-^Jg-oJI ^ ~~^ vl 
l^cSig .e^O-oJJI I±l^& jL»J_±i>l QiSn Q LDj_k3 00-iiJ4oJI e-c^g ^Sg ^J jf^ CjU^IjJLAJj 

ijq a j"i I i Qgj t*\ i Q II flJ^P i Lo 
v_>"i ^ \Jg .^_> If t uLsjI pri L p j ^> | r Jj ^"i O^J^ 1 ^ T^ QJ *J H J l ClLogJI i^p^-D Q ^ Jg 
. j .n ^ I' jL^lAJ^JI i^oj_| Iqqq^'I U ^^LULig ^ o £ |^.g_uj n_jgjflJ 
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( * 1834 - 1762 ) ^Jjt ^pLij^ tAjLaLJi ^ 

^;,r>j 3 ♦ A-jj, , 1 f £Jb* iJIjU C** Jjj LlJjjIaJ >L *jT C*iJ U i ^l^pjl <j>riH! SJI ^/L>1 - 

/^a L>L-ij>J iuji j 2^1*11 J^jGj rtJLj t _ J ii*— Jf L^laJt ^iJ^aJl OLt^^j 

IjUj lk#7 SJ$ A*^»atf 3 J-jU^JI Jfj" 3.9^ ij — I JL^> jlJLja * U'j J-»JT 

fr^ Hr* ^ V^J ^ ^ ^ ^ v , ^ ^ 3jU jii jtjt^^j^ ,U»1 

♦ ^j-j*' 2^L> J_L-Jf ^i-U ^Jx. a ; . ;n N ^| J_i«_JI J*ju$ ♦JjjjiJI .oiiMcYI* ^>w^l 

ji f T ***/*j ^mji^JI i _ 3 Jx . » 1 - < jJb ejkxbwa ^ JjV xJi Job jLi I2j^_~4 5 j] ij^I 

^^^9 j'fl -^J J; tT ' iS j_Lf1 - n.* -^M jjj ■ j 131 jaJ j**J tAjjpU 





.Germanene jr^U >*Ji 

js^a 4Ljj|_>f £a U Jy) lgl-.< A'i | _ T ^JI HjUI " jrti'jjJl wJjd" «Ld£ J!-lia_J Lo-a ^J^d 

."ilr.l : ..^ Tl ^1 Lgj±2f jLij i^Lc^-AMJ j^jLa SLjL^Sj, JLjjh^ Ldfj_> ^il.^^" ^| ^^JjLq j->JI 

.New Journal of Physics isLjUtf i 

-i^Sjfl ^JJj .Lu^ .JUI' JLju (Lj^ Sj^i-I j^aj J>SJ l2009 ^ - - j ,jjjU j*JI J; < " " ^ ^Si 



U JLLjlq Sj U jk^C- ^ 3j ALII OIjMc-V ^^1^ JfclaiJ ^jjLf' ^a^auaJ 1 i _ r bju j __ T ^JI 



JoJtJ^ jL>wfl Juj^bj <bJLc 3jfj^ wiL>jj JUXt B^Sj j^it SJjhU ^^jL<j>> 

^4 Ja?^4 j±\ £jk %a ijjl^llh s^JJL> JLi A^i^j ^JU^VI ^J^iJI pUal^\ jJjJI jk^£JI jfcjijJ) 
^V* &j*S j ^^Ic ^Lb^sl ,jjjUj>J1 l jrtjU^*Jf J'v^il ^^ic J-JaJI wlxj ^^'^ L jrwaJ' 

♦^■i^l^bJI 

^IjitJLuwl i^i^j AjL *AiJUa ^Je^Jk ^ ^^Ij ^^i^bJ" J*£ ^.dt 3jUJL*Jf SLjIj^JI ^ 

Guy Le Lay jJ ^ j^-jj^J! JT jLtL-ii wjL£JI aa^j ^jl> £ l&J i^jiii 

/Si JM* ^ Aif" Aix-Marseille University J-^jU iwb j>j 

^ rtjl b^ijx.! ^^L.^M ^jf ^i^f ^^iJ! ^Lla^! SjuLl* J Mi- ^ J^aj 

qi La ^L>jl— »b JJJjj, r^JbjJ* jyA 3^Sj| jLL2»l I JLf -iUjbJl! e JLit ^-1 — * J^LT ^ Jy> 

.*^>t J< Sj^*jJb 

<laL±£JI aj^Joj OL)b> ^lAAJL^iLo ^JlJoJI ObjLUI *1>^?^K ^JJjj .Jrbb ^>JI " '< t 

.5jLlf j iL-jjj^SJI «Llj jX. jfj>^f Li*** lDFT (LJlJ^^J! 

<L-LJl CjI^ e j U ^x- jjjjlj lSTM ^^ii^Jf j^4>u4 *i t^ . 't; 0 jll 1 Uuf ^5 ^^Jl 

,_uuJi iL_jLi> JL^/ljU^JT JjkIJI bMiJ Ej^Il' 



o**s** "Giacomo Rizzolatti^V^y j^L* j^jdi -L^b^j j^-JHaji ,j^L>b 



ifl-3-Va L^lj ^Uloll Sjtlod bLLJb uij c^LJi ^lia £Lo±f j^£Jl ^ r> j'flT; 
JLi ^JjaJI J5L UjLx. sjLt ^^Jl <L^jjJ1 jjjaJI bMi- /^a L-ijAj 107 jf 



\\ k C a ,^-LajJ 1 J-*X ibi^S HujL J < " ■ Oj^x a1 



LJl 



*^LLjVI ^v* Jl£- ^b*p grLjL*^*iJJ 
jj, ejllf ojLit ^1 >^t^< JLa^Ji ^ Lftjaj t Si^iJ1 ^>j^ > k _^L> J<^ ■ i* , H ^jLLj 

^ ; ^^< M eL_wvj|_>JI' 

t ft 
jjAa ibjjAj jjl joU jaJI a jVo ^jX. >bJ^ ^ j>Sr ■ L^ai JLaJ" J'J?^ - *3Jt ^ J-oS_j 

ibLc j>* Ail ,a*, ; Un ^ V ^^u^idJ jujl* allotrope (^jJUb 

^LaKj i£i>fj-N (3 --^V 1 J-j^Io w? jl«J ^jIjlJi bii jjt. ^j^jUj^JI ^Lio^l ^j-l .^jjil^ifl 

a ; ; . I t W U^! ■ J->' j-* ^J*^^ J-*>J1 ^ jr jlJLu *jLfllj4i It^g^M u*JIt. ^bJb*aV 

b^ijj ^ i_-jL> dJbA" ici-^t-Jf ibb£ ^| dljLtli Angel Rubio ^-jjj J-aj» j^-jj^J! J^aj 

j^a iLal£ A£-J4>u4 tb-J L^al JL>uX— ^J 1 1 — ^ ^ _■ julJi ^bJibj ji^J 1 JLAjI aJ b^J boi bji jubj 

"lal^^tl ^^l^iJf jya ^Lwvfjf l^jb^JJ M AJLmxJI jhb^>?l 

http://iopsciencejop.Org/1367-2630/16/9/095002/article 



J^bjj wi^*; * tj*" (*^*- rtl J^u ^>j^>yi j^LLi i5jLJLaa orlx SjJLaJI J)! 
^jfcjo-i «JL> j^l .^jx. fjjU C-lS I j) Ji^i La' Jwia ^^J 1 faJUif Jj-*- H j "~ ^Mc-VI 

jblJatafl ^AiddJf jij-sbV li _ r Jx £)£>**ji** Lbi l __ T A iuLJbhJLi ,tLbMxVl 



I ^jt - ■ T * ai J^mJ 



http://www.eurekalert.org/pub_releases/2014-09/iop-gga09081 4, php 



^| 'DR Uri Hasson' j^Ln ^ . nUf j_^Sj_f 
U-lx Uj£t j Labb 'jU kjin ,^7M>y 'Princeton University' 

_ ^ji Tl _it«jf jji S.^at ■? t LoJLlx xbi lyl JLa_'fj ■ 3 Lj j a^ 

.tjUjljjJI ^ *~ a^almj^-h 2.^a U ^aljJ b jp>uLa J__^._> I^jl - J JJxLaJ _j 

^Jjf ^^jm-U 5j ..ntt) iL>j!f J^L ^-ii ^Jx. UUi J^-hj jifjJI ^ Jl 

..SjljIjJI - _)ljJ-flV djp—llff J_ai_> A^flll 

3? ji jpa J_"L_ jf ^ > - i ; a : V*$ J j ^ i j Lmj r _UjbV'a jljXiV 1 ^' ■ ■ ■ H_ 

(j-t j C->IS ji^ kiJjjbil ijUSri ^ ... ^jLJI ji ^cLilf ^JXJb^ ajl_U ±.tbj 

/http://www.psychologytoday.com 
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jTt l ^ In i L All L I O y*i I I Qjij , rt fJ-S CJ jh l«\lTl I l llM lrj h ho I I ijjjtj 

roLsi^uifu^^M^utO 1 ^ 1 'ji i'| J ^ ' " ^ ; i ■ i" ' i "pin h * ? u "9 0,1 ° " 
^jLo^i 1 r> J 1 1 u_£> J_I rt> —J ^liuj ij£ OW-oJI UlULi JJiAj icq . olquj u<P 

O^itf O-au-WUl^ Lolji-ull— I i)T hho ji j<>~, i ij! n r\ o | ii ,j ^ i > i fl i^i ^ « ii 



fTM)". I II q_& 0<o— U> Qjj a j „o . M^- 1 ^ Ja_flJI 0-p J— 1 £J<-! JJ— Ob j^lAi 
Uljalg ll^ji^JLujJli) ^Jqia ^jjl Jlp Li|ji^|iti) fri jll j -ill ^gLj |4JLli 
i il mjfrv^n I II n^^iijlfjj nJI J Stj I in I ^JU irt iii ^1 HjLfi L"iljlja h I fill i^a^i 



<^iStj ^Jc AjjL: CLslel! I_oL£lco. o? IqjJI ilai^l foluiwl k_>_ UJW— Jl 

ij lfi I ii^frj Vl n m fj iii i ■ p 1 1 i"i (jjjji 0-E 1_D|JqJ| I i iA. qj (JJjxi , L i ll \ I l 

l^"^.|^"^Hnlioll .Jfjh.jJ^.^hl^ll „liii^ll.j L n^ijj^L.*iK^jilA||iiii 



-:l£lUMlllJ] 

fCUSJ i J fft Sj^i L | 1 11 -S I I*'] ki k\ Q I I j ^ lil Ia fil l iii I *\ ill .n. ^H jJJjJ I jjli^ I I QjjIi^i 

hirtaiii-ii ? iiitn rftjiflj a^ . fift^iti ii ^ Usi^e^ niAi^ii^ij^n.^jj t -i.t, ji 

. Ij^ltll'II^L llltll \j ~ IjJ llj^Tfl .^O^JI J O ill II ^6 ill u n I I | III % n, 
t /^0^O L ^ 11 ^ j '" 'J- , 1 j 'j( h l^o 1 1 |in I II >L'1U ji All JqI n ftjl^ ^} 

li£&- CLOfiJ ^ilJ^itiLoij} fili^i l j i-v > Ltj> jt* in^ll^^rti^JI L'lLJj^njpll iJ ? i>H 

jjup ujJl dj|rt-&ii Jjl^jji JqlLiLoJI^ UkiL^Ul <UhjJ ijoaj i 

. %5Jjll tXj+CLC Aji^i Qj} rtj [ i^ol l I'l l fc-=i | ■ J I 



- ; niU rfSj iti I I 

■jjlljj I _ HI K III) h IrtO ll^l ^.J^.^ 1^ g JI IJ^L-.I^ Ijjjivx,^ l^l_lAtt|IN ^oli^n 

jlqjj ^>lc O^u^l* Cu^a T-iirtLfi^iiflni^ sojtfljltji ^ukll Ojs J-^ Jj bAo l>^& 
ji^ rHT^h l i|nm iln^l oia, uUliJiJL! ojbi O^^J 11 l ?'jE'J l '!lJ" tll f ri 111 ?! I** 1 
(jlc jlj4iiiJ)ll l_i |»in . k>ULSLll JIa^II jljjiT q JlAiUjJIi) (>ftJI Jlp <<JLlLi 
JJLtUl V'i?"M CJJ j ud£ i.i 1*1 1' fVdl . oLcgJ I9 flXoiiLULj hho 11 (Ui^Jj ilWI OJilfi 

UOi^JI iJjJa4JJI M^I-bJI u-!J <Unjill ^jj ilWI i>?gjiUI ^olfljJJL! 

■jaijcT 15T cj^tLb iii iqlji <UJ Lst*J 



-sOil^aJI 

Jjs^o uc e^jdLCH . UUU)II k>o ^ L>±t ijiijJ sJiiiJIi) JoioaJI uliI^j^lLiJI 01 
. (XJjIq CiJ 0J<> O-o U UiU^II LaJgmi ^nii-iiij^ & r .j r .i«i\\ 

Ihl hholl r .HMI^h.^lMI fl j„ 111 11^ IJ.J ^1 jl ^.jtf i j .IH f 1 1 ? n ^ n II 

■ u^lj4>>9 o^l^JI JjIloJI ^jJI uilAJI^ b±LHJ oilgjaJI r&jiaia 
r y iliJIij hhoiin^fi^Qii dJi| UUcq r 'j ljl .IJ^'l" 



fojjl oiji JJ" 1 *^ 1 ! r^^flj jlgjj^jJc ij^i^ ituii^JI k^J-c Uti jJJi UusJ 
iLo^ij jifjl Kholl ijldLlj vjj , LjjVijJllU djiLa^l n_>jj l i| jnij (jjj;, filjj^aJI 
ijl hhoii foLaJajj Oi^kf ;jj±JI lia . JLtXjJI 'jpi J-oT ftHjU'i) alojjJI ojusJ 

. jJjqJI uiiJ JilJl |tu* jt?li)J o^Linj JjijJaJI 



< 1 j 111 ( rIK l M 1 -v "tj p 1 i ll ^ 1 1^ h ho I I ^1 ^ I JI Lrt. ni hil l ' irp "> n j I I I l i | iijIji 

, rtiljiOiiiovjaJi 



-i OM^LiiJI 

kutiftJI ijJjz ajLei yiilj ;4jc<j lAnJlg ^LbiJl jlirl o^b a^i^HiuJl ojl^o^iJI 



OLLuullI <oJ> JiiLiij^^iLciiiJI Jlo axilla jlj-tahiih^aj 0^0 d&alalll pijS^jjjiLtJ 

j J •S ill I I (jiljjj, Ji ill I I l^tj jLjiJ i l tn hll g ^jij j ji ^1 1 I fft I ^ r t\ . n [ jjiQ J j 1 (jj ngn I 
"'"T ll, J L "',' V""',' ^" Lo-O <-JilLiJI i jn <? ; , n O j tS pi S -si 1 1 l i ^ i iDLjUli^iJI 

, i- i ll ^ I |q hho 1 1 A n, <r h \l | n- S fft i t O'i l i i-^tl I i j I r- l \ I 



-. o^jLloAilq ijooiJi id ^^11 6iiijiaJI<l C LsdalJI 



— Ifftflf] itt^lljHllS^II 

U^l jjjj Ukl^ ^josJI JUSL^JIt) l>oj±j&JI jUk^iJ JJiLiLo CjI^sJ old ■.■ | ■ j 

. CJlLtlaJio^ 



— s uiLbJIg ^^o'J opdoJI ojg^iJI Ck>9 
•xi \ ^ il i j 0 i il ^ Ji l" il i 1 0 n i o Ji fnK -^i i ni i g n i i iki ,ipg*ui ji^idii^ i 0 ii U\J_±JI oir Jp6 



(j_q clld j_±iiJ ijlgin (j_o ojjlii oLolLLbJ LdLLO plLkiu Jilg^JI oiui ij_o J±i jpoq <Xlo_uj ijj 
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pgisdJ Laiu 0-o ^jUko Mohammad Barroq :Oo-P 



iiC ■ ^f-L ^1 Llgra l_^i_C U_&>9 OljjlAilLIL! 
U^— Jig Q_uj_JI oi<U— JI Oil— utijiil u 1 — — ' 
oLil^j^JI Jilicf u^v "* i'i ij-la i^>-Ci oj_e2iLoJI 
Li±iLLszJlg oLuj I jjqJ Iq ^jj nl i^sll : fjjua ajjlajoiLI 
.tulojJI SjLiflJI ol j (JiLii EoX t l j jii j j ^ JI9 

U_aj uJh^ ■ ill OUIew_JJ O+iuUL! Lot 

Lo <54itJJj fogAJ olj__JI , JIloJI Jjf"> o-— 
iTxJIjUI ^ QJ^ilfiJI 0UI4UI 0-o Vo/ T Mji^j 
QJq^ OjJiLt=Ll_nill O^jAJI t>o I'/ t^qUiiJ 
(txj±ld jqj l'iIj iii"* J J ijf LoJS .fnJIjzJI o-° fr>L5z±iJI 
djgjojtJI jilq^jJI uj jJ^i oJig djjIii^JI ojqjsJI o^d 
.lj^WJI fDliiiJI ^LliJ OjjLujliiJl J^>^! 1m 
OL6UI j_U a__jiJI O^U^JI s xu 

^i^j 1 j E,6 _| qji-s ^ 11 oLllpjJLAoJI 1 A | M J|1 V^ - " 
t jq i in jUqji 

jjj^ iii - o p iJ-nJI ij^ jq^LLLjjjqj4JI jLbtg 

J"*' niiiig o_LllloJI UiflJ J—Si-o ^3— J— liLloJI 
o_± 0^—3 CjT ■ ,' t>j! C_Jq f^cLlu,! IdjAoJI 

, n hi ifi 11 nil]']] l_J lo lo ^ cj a I Vi 6 ^ i"i l j I ^ <j J I 
O^cqJI ^giiiLo if^QJiJ ijl ij-obq Q j j ^ q ^Uagfqi 
f lqjiJI ijgjzt hort i_ju_ - ualjJiJiJI K<ti ojqizu^j 
oJc j-Si-iijg tftuj j jjj Ux-o — fij^LLiiJIg ojjjJiJI 

i^5jJ LLjTj 1^6 " : qj^y ^ jej in 1 ngj j JI ^JLo l_o-^ 
Qj^q oJn Qlo Qu^-o fqil ijlmtijS yolj_QJill 
i ^ ir i^>_d ijqLQjzJI l'IIsS U-^Jq j U^jiJI 

—J— 04lU Cll Li^lc i^sig- jgiOUIw_JI 
U^U_JI ijT 0— — 1 U_ LUI CJk^jUloJI 0-0 ,I__J|T 
J *"iJ LLiAJq l aj Q ^ ojjiLla qji oUlqj^iJI ilicf 
Ljjj Q -\ jo, lr| II fjjuljjJI m|iiii ^ j.6^\ } ir £Li±iq o^l 
fl*^Ljj i Aj j if j jjl lq k j S fj S. J I uJji <1 v r 1 1 gj | l j ri l q ^ J I 
.* L^i—iJI OU51—JI U^JJSiJ 



(JQJIJI.JUX 




LjGjiJi oJn j jj*i u^i j-^-ii lui^LluJ oJ^iJi 



QJlJq^iJ Aj6 IJi^of O^OQiAAJ tUlLoJq QlyJ ^Jii^oj j^iJUi&gij4JI) 
(Cl LujlI_lII Oijo oJjc: a mIju jUI 

(jjjlL oJillll J il". LJjS^ S oAjiLily <5iJI ^^tjJQMll f^ilJl j ;l 01 
l dJjliJI i^>j> j4^iJI g_di Q m qK JJ I LtiAJIg ajju^lll 0-0- OLuj ui^uq 
.^Jq ^-I'i QhoJJ J >n i qjf q> jj ^ ji^ I q 

gjj OJQjIlUjJI ODLllJI Jil^lq OioiSiJI CjlAJtJfiU QJiJLitLo \^jJj 

ijliAd 0' oJ| iUvlsJI O-o gJ^i jLiliT ij^oIeJI JLj^oJ' 

1JA45J Lo 6jU[ gJJ g> JJ Loli rDuiLLLlJ Cllllqi^JI Jlijcf ij^ilo^JIg 
^Jl jjj-^JI ijujLuiJI^qiiJI LjiLUlJlLI uJ^lJI foUill Ojl cul| ajLLjJI 

Lii*%^ S n ch j f 1 1 

.uiijjq .aiAil Ojjlii Tf. ijo jlif mlq^JI , 10- r^Lc 
. fO;: jliioJ LtiLinJI tULJLia j! oJ[ ^JloJI f I^JiU uLjjLcu=,^JI 
.OUjL&DlLII ijj£ Leul I jj s5j3£JI lifi jiisiuq 

i-'jiil q 'il J I a n i a 1 ^ i a j v j j h a j >n I ^ Jl l~ 1 1 8 i il I l i l i j u f ^l S Lfljjj 
l aJjlAJI toUijfl-^JI) Olijgjlujlll CjUjjq ql Qj^jj^H qmSqSJ I 
LduLujuf jgjij aJl^JI amJI cjIJjIAJ I ^liil g^D j l iJi^tH l I fi|JiLJ£. ijjji 
qilq^qj / jgjuiq j_|JI LiruJI <^jj_b aJLCli ^5J_ti Uvo OLllJ^J I JqLlLj oJJ 
jiui^il) "Anthropoceae definition" aiinj QJioiijj ^JJ qjjj j 

qf d Jicko Lo[ Ldmlfljf JAj OUjliiUI ijxi ri""/ - H oIlluj Lo eJLLdi 
Orilqjq , l'iLiIIio^iUI ^Jji iLLj fDJLsJI Jejuni j_tk_i fjig gj> 
jl__lll gjD j_j_^JUI Jh^l l (r&^JI OsAriJI) OUIqAjl 
, [aiji'irt ulajJiiall f IqjilJ J_Ei^i Lo ujliij J s iJi j uajiLiUlq 
ajjCndl l auxllq jjJJI >J^ gg J Loll I i A jijM I ClUlqj^JI Ollol 
-i jKr->-^j ilq iJ u^jjil f I qj(q 

LiiajqAJ [jJU aJiifi jlitb CiflAJ ojJJ-^JI cjUI oa^JI jgrig (J Lo LUlitq 
o=sLlilo k>JJ eli^S ■ <5J^iII f loJiJI 0-o d-^f JiJtjiJ QJJ^ tJJ >» 

OJJ jljjOJUJJlJI LifrJI^ftLj >Ki-li il^J|L\i^|JS^nJ Liftl ^iSui^^ jiSl 
USu oj-bqioJI foo_Ul OLo-Sq OUIqjrJI o\jii in . -i-i yj fl h^J I 
. Ji'iiJ I ij i^lJJ aJ qrhJii Loliiif Ln^Jg'ii 

oUlgiinJI Cus aliL^ ojlullI JioJ f IqJiJI oij& of Clo fu^JJI 
jLjlaJiJgAlLU Lfij^Lj^^DAUIOI^jJ^^l^iJ^ii^ 
03JL^Iu^ij^k5J-=iJlf loJilljIlMiulf ijl LdLlliij ll*oulLlj 
ljjLtlI l'iqj^I l JIloJI Jjjju oit ^LijjJ^JI o^jq i^jdc Lrikjl _pq\j^ji 
Jlo iTJ^irJI OjaAjCJI I'llllgj-hJI JJx foJ i'j J^ , I J I j g^o aijLLij 
QjJSI jUt vlUviq g-£}lj,lJI ijistJOJi JlLbillq QLoljJJIq .j> iti "igJl jL^^iJl 
ClsJq qjijjjLuq . Qio flqJill JJ_n*lj.p uluJI |uliMJI Jjlo fl^j 
Olj4^LiIiJlq ljIiIlcIUI CalJ >Qo . ^^IiLujJI oiii oJn u^jIqAJI 
(j2iiiJlq QjjiJI q i^qloJI jj^l^Jiq , ajjUl tnifrA JiH_e (jcLoLLiq 
LbjlqiJI iic LanLtYi yJLULq . dqljj^lq LS_L5Lll ajqJa^i Jisto 
qjjuJ uicLAJ ojxj Lao - tUsjliJI OLqjAioJI Lckste OloLs 

^-L^JoJI 

i j I iii ^ 1 Oiiuutjjj yji fqjic Ltijf 2JtJ vjiJI ^Jjj^ jquLLioqjjJI JLoq 

(jqMQillr Qii LSui Q Ctl'iS i/IUrii ijf)M Ip iir p : Q.1 j ; 1 1 ij <]6lll jii 
■ j J^. J gLjItiqq aj iiiiJ i-jlll qj-tJ I j Ljij -tJ HJ □. j Jli- Q j in i i'll I cfa Ji I6q JIj 
Lffajq^u ^5^J uQlj_oiJI QiLolJ jq^qJ ollJLc olluJ ^JLilL) ijajIqjiJLi 
oUlqinJI jIhj">JU Ql Q^jJQ'^Lja' LF^J ^ " tJ ^ 1 1 ollulI oJJ 
djiiisq uqLhj ajd a Ll=JI ajq j uiJ T Qoi^qJI LiijIqsJI oiA 
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JU__ ij^o O^Uo^iJI CJlLcUOJI CLo 0s:<^?-o ULo ^iM U,m>i ViJI u' — )9J-S^oJI U-o 
iQ4^_iJL_lJJ 094J--JI ^M1JJ--1 CjUUI J<^j Cll^ cjULlUJ oJg__JI -LLUI cuJLar: 
."Great Oxygenation Event " f^ LJ 5 ? Jl d-^ jjj S \JI ^ j jj J 6ji6 v_x£) 
oJU LU> 02 ijjTiiJf Mil ^LUi ajjL±Lo] c LO Ii Q— Jlj^ ^_Q<W U±Jq 
. nj-7>Jii6i|ll v9Q_b 0_S2_Jill friK *Vi jiiIi C02 \jQjj±d I sT 
^ to "j ^gj^gj^JI Cy^_LU__\j| |nho 0 qj ^q^i ^Lq-L s_ I Q] fTX^jJI ouLcg" 
y j 7> j ji S \jl \ j_o 2lj^l\qj a j j l S q ! (jy_o i f}ri\jjjjj lfTLf^jl \JI jO^LUJI \j-o cUUuojiJI 
QJLo Lo o_c o^g ff oJqjoJI cLLlJI fn-\ -S j j ji j ^jji OLuL_JI jg__±b J4TJ 

J JSjI jijqJIoJ^^I I^ijiiioi VI 1 ij^ 6 j Jl Sq o P l ^ 1 6 ill ij jo Jl ill 1 ^ j S M"^ ir| j-t-lr, j ji 1 J 
Q 1 qJpII jii il l 1 11 Q I 1 o (f >IF J i f] 1 S f f ) pi g j'i j in i i'i J l Q ji i Ij ^ 

fn K H <l^\jij QgM CLif ^1 Q'Jr i CjULlUI O-O ifuLUI i j j^jjj S iJI I S rii i j SJ 
oJU fDUlLQJI U IJ J J G> Lo 0— — O—C IgxL^iJq pxdLi_J24-! Q.J^ 111 s ^ 

. 04^— J LL_Lll C5J-P O^IOO-U-— Jl iLLLL_! 
jjjj_±oj |jqjj_±JI > j 11 1 M ill yj_zi i^jjjz £ gj_ JaLQ-LuJ _lc ajf .. LU \_b9j_S2_o Q— 1 Lo-_ 
CLluIj^J I n SA ^jmd 0 S I f) , O i j j j j S I 6 jhq f CO ijg jj S Jl ^ 1 1 1 1 s T yjq] _JJ ^Jgj^jjg 
Qj^jjioj^Ji ^9Q_6 fXsz_JiJI 0-o fxyj^cLol H jgjgiijjl rr>l-\ -Sj juL aJI djjJaiJI Cjjq^IdI 
Q2ij 1^ jiiMji^j^g^Cijqij s eji _| Qgjj_SJ I ^|___fiQJlJ Jqjal4_ 
(jiJlj fr\ j moil LdLcgJ y_o ^jJqlll >._>-_ OJl cLlljJJ |i^|__LluI oJiLojg poJLsdl 
j l A-^ J l I S r^ Q , \j_Q_l\ 7L ijj b i j J l i^go_6 oLszjjjIJI fn K^j ni li ijgjj SJI 1 1 11 1 S f 

oljJiJIg CjQjjj^JI j__iJlg C02(jj±l±J) |ng iiiq ] I Ux— — — il : jjjj f u_o U9— *-o 

.a^JLUI 

02 t C I CQ2 u-o 0j4__ta Q-Lp-ii LlUg-^ LdJl c___l aiijj_i_JI o__ c |j_^l^sjq 
oJJI yq J J S J l ^ j j j 1 S I ^^JLjJ Q j J S J l Q j q S J l i^j_o 0% oJIg^u J ~t Q J Q J g jS J l n S ri^ q 

. jLdioJi u— 1 cjjai— i 
f?LLiJ 04JL±iuol IJJ f^J_c_ ai^L_ LdUJ \JI Oio— Jl o__ j_s_a (j_o fo^jJI u— 

. CU qj^ yAr. OjJLojC fol ^ -SJ jjj ! j yq j j S J l ^ j ijj S I ^jJLj Q_o Q j^jji S \JI 
^ ^g-QJI u?U-5dlo^pQj7' J l J ^>iJI 2>Q-^qul r ; £J c^j-lUq,; jJl'j JLoLL_|j_oQ 
. "ij Sq s 11 |_j3j ^>_c 6U_> ^0^19 6jqjj_JLi o^-SJ U s J-—T 
^j__JU foLfAII iJgt M-^J 1 cu__JI o_ja ^I^jzlLluI t_>_6 ^gj_bJI J40 : -Iq^'I JL60 
Q j q j S g dilo-SzJI n S oS ^_yn ^ j ^ -~\ J _>_J I OiLcLtijJI Q ?j j h (TX_qlqJ CjLluIj^JI u_o 

, Ldy<5^_3 
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r j^Lt2LaJl 



djjjQD n.iolr OAjja Jgl 




djjjOD n\o\c oj^Lld 



Ijojl cld \jdn Jjaixi Cul" tflgg^lw JLo 
."ojLdLiojl Qjdp 0 o jj^s j J^ig O^oJlilJI 
PJiJ lidi QL ^'iojii S OmipJI ij_o 2uj_oJI 

[ j H6ll u JHpqm JllrHjS.flijIln ill ft ij 61 ^ ir 
oUiiug OUg^LfJ] <?j_qj (^g J u±J)J|) gjj_diiJI 
ojjjjLlq ilun ^jJiizuJI JjLluJI Jliii 

Aiiip rLQj^J icUiy L±up g_dig *OQ-o-LUiJI CjljiJ 

(jqUqjJI Lil ^Igg^LiJ J-3-lu < OldUgJ 6jj_o 
Oicii cldUciJ eUjJ iQQoJlAH |j_o J J iSi U^LDjf 
djjUoiJI aolS'j \j_q JJiUiii ugUg^II U-o qjjj S 

oLnJlll vjjb Oo^iLo ogJoii LdijT gAJj" 

j_lL±lo v>r> CLoLbJI vJjLzuil I'l/i imqH 

JjlQ'i t9ji2i LciJ JljLo hpglg iSMl \jU j_6I 
ijab ajjUcujl Jj^iti'i aIc CJ^_nJ ^Llll±JI 
JjJol f^xJ b] ijAJq .Oi2Ji]j_o ojIj_d Opp 
62u_2i ogifu^ LdJ ajjUaJI Jiftjii^sii 

qI ^pjlj_Sj_of iftLdyiJ goJI olj4o-oJI 

LSL^Ld iQlllD CLLLLLlg 0J5LLLI Q rij AS M uUCLDlll 
(j^ihW l"iI |] 0 r> jijS'j jj ill j 1 1 1 S J J Q ing r* i" i 1 1 i i 1 

Q.!jS' II op_o J-SL^u ft^o^JI litfcg .£jj_Qillg 
UuDAli_6gJI £Lo uaJJllU q i Iq j M oUjihjjJ 
o^oJ J-aS2JI aJjUiUI O^LsioJI OUjUojJ ^jIluj 
vjJI k5-i§J uJLUUg j LdiJI-Xjjjjjl ijg^J Q.j ' J " 
Clo JjgiaJI v^^aJI ±>ln t 6i jisjM ipps 

i' iISi iii jIjO miiI ^J_c OAJZLlLLo-U I A Q K SI nil 

■irxJLidl J<^cubl±iJI 
^-------------------i 
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Science Shop 

i^jUcldIJI OcLLo g_d> floJSill Jiloil JjbaJI juul 
itxj3lo_szj u_o Lo_diJjo_D fixii .alii mil O^Ls^oJI Clo 
(^jJjJj^j <J_jLlu) ~l ij as Jl j J ^ i Q jJjLllu ydu24JI 
Jliri cUgj^JiLoJI oUgjill jgj_c ajcIllu Lo_o 
JMih Mq (j^stoJI .fvjjiiillg 0_3jijJI iLuf djjLkuJI 

fri riijh iSI (TDlIj ijl i II [JCLSU ^j}J} jjf I j l^'i ll 

UjgnjQ Og-oJiJ-ttio klUiJ OiiILis_o OLdQ±lJ 

foJLc i^lgg^Uu ^JUg^ oj_±ujI ^Jgill jI^jqIJI 
U-^gJg jS jJ J ijjj j LugjiuLmU) 2uiLS_o ua!> ^IgoJI 
^gin lj l^n |gj_ot cdlLojg ,^^jj_oLfi oab 

^iflju L_i_lcLog ivJjLujJI p giui j i gp JI Q^o f 0 J ^ o 
cLDLluJI (?1Lo\JI u_o qJjI^J iJ5Lajg tOg-cM^jill U-o 
CLU± J_^3 iiLQj] i 6 J S CiJL±i QlS jjj 0 Jl y nholl Qjj 
cLpp V" (J i4JJjQJ cljjL Jl j Suj j j qJ jL jjj Jl ^lq_oJI 
cu±ij_c QjUclUI OligJxo Q-lqj J_s2_pu Lo_o .ajgJLo 

^ oliii 

i" i & jijjSI (Group s'SadwayjLjg^up ^Igg^Uu 
J jjii \}/\ IL|T^guiJMjfT»q ]j m^qJI JI^jIluI 
ygjDJJill yll * Q] S ill 0 JI i Qjo_j J ^ ; l^ui Q S Jq . 
Q±y IA<°Giic J_dUI u^Lc Q'Siii j q! V. J ?U 

^QJil ijg^oJiiiU ijjiLs2LoJI cldLq] j^ld ^jj_qJI 

Q^o^jp 6jlj_n Qrij^ Ale Jjjjj'i oJJI ei5 L| in Jl 
lIULllllII oii_di oL^P-^l ^jj I j ■ i \l I J_o_szJI 
04o^S 6g_Qj JJ.QJ Lo-o (J-dI ^vj j aS ^ dv^ ^LlLlu 
.ajjLbaJI Liuj_±u oiJIcLoLbJI 
llUjLllu jLiiziiJ lg_dijzijl OjiJ_ojg ^Igg^LujcUji &-oq 
] K jAn Oj^loI CLojg v>£>g .cl&iirioJI UQ-oluiJI 
OUo_fi aj>Ual Aisjf Iglu Ai> iNatureoa!) CjJjjJ^JI 
OcLp Og-oJliiJI uJJ lpLidjJI u_o Q 6 J J ^ o 
VOX yoLojJI J ifrjiij I o ^ j r .cLszio_oJI diriLaoJI 

CfV 2l±C Ji "'J Jo-LLiJI iQg_oJlAll QSn m (j^Q 

U_o ^JioJI vjJLszJI ^ a o Jl fLz^jjJLiug djglo CLpj^ 

.kzLQ_D ^jq^oJjJlJI 



fjljJI 



L 

— B-ri»-r M 



/ OXIiTldjjLJCL! 1 
QOihiQnlhQjj'Yi 




J r^6J I(Tl J J QJ jIjh Jl CLlJ2k_SLcJI OjjLtuJI 0 (TXJ^iOJ gyj!) 

JjLllu ( dySdl lfj ^Uolj j Jl) OJjLlllII t j In o J l ^'io ih \jn 

bLo u_SJg ■fipi^r ^UjJIg yiLcuiJ " cLoLb 

?^UjJI i"iO'ISlg UiLoJiJI CJJLC b| Cl.X=LLLlJ 

OUjUgj 5-1-^0^9^ ^ip i^iiQ ^ 'ig ' "' J 
Q-o n j.! ! ^ ciio^ Cm j-^iJ oJjLd c i-m j S j 

I A 0 KS'i ml QAoJ u' jl1 rflojlo illflnl II 

^bjj LoAk:ai)LhJI i"iis ufi tiji&il 

o-D vJa^JI j±uqI JjIgiJI Qjjjj oLigJI inl 
l£LU vjJJ ^1 Lo_o t qjsz-Qjj-o 6jIj_d tlrip 

6jlj_D ClTiJ^ PJQJ XJiTl fTXiO-£U 

Iojap vl i o oJaiej ajd Liiftg a tn6si 0 

I AJo^l I A^ll^i^ ill ftj Alh-iljjl In i II Q Q 

.liJIgjuiH 

ci ijl bj Jlp iCUitzJI qj AiMlH aUjLbJI 
QjjSil qJjLo (lithium-ion) u^ 1 roQi J J Jl 
;j a s ll m in 6 ll QAJg .cLdUqJI \j-o jiiSJl 
ya> iibu> fdoLbJI jiojg \5hJ\ 
.O-olll uJli^ n |<p 7,! Lo-o c?UJAJI 



] 




My li^ll y 0 Joli'j q ipS-^II I iVl-SII 



(jj^J-qUi i ! hi q CiJLia^f q\ , CjLuj9|±qJI , Uj j IS I II ) <Jlp udijju 
f^f .JIQI Q| iJ±iJ_J_CLoJI O-09 , i.'QJ 11 O-D <^iLLU_b nonhll ^>_b Ji^plqJJ fT>gAllJ gf 

.g^LSdl J J?i1 

LA^iJU j i^jJ-^ fT>L|^ g n^'J LdLil O^^c^iiJI cL^ilajlJl oii_ds Llllo po^_ciiT ij_o 
ljg_6 LdijjjU j rift IA i ^pJJ\ OjjU_oJ_±iJlg QjggJJI CLclLluIJI [juJzlszj qzljszJ I v_>lc 
Q i nj J l \J S i i j t^> J JJ j jTj'J J j 5 n I riftj l iTil j j ^zlo f "- J l QJQ-5Z_£21 LeZlJ I g 

fr\ ri^ j i-S O i q 

i .J L s iTj ! Q I yj j i 6^Lc ij fj s j d f o q j j -t> 1 1 / it] i j Jl l jj • — -l l l 

■AjAJg^JlQ^LoJI r* \ rtii ^\\<?l\q £ l_o±l > g g Jl fry j ^ ml Jl— I 

Q ij o dj-> clqjLU oUIq4^JI ,|X>q^iiJjJI,a_Qj_bjiJJ Q-JjuJI oLDL±JI fol^±aiu|— T 

.ajj?Q-l<W4JI MJ-=aJI l>o niS 
gl u^jjmJI iJua olc ^g_Lri_o OJI ^t) U^iqJq,h a-Q-Lo ^iuJ rol -VI Jiij-r 

.(fDQ_o_LUJI 

: LdLLo (j^Ltu±k d^JEJ £U^jjj ijjl LpL^j oJLloJI vj^qJqjjJI ^ii_LuJI 
.cLszjij ogA^JJ aJl3_^l cLlllU— I 

.ebiiaj j_6qij-r 

(ojjjjLlo j i i Q i i J I j l 7> J 1 1 ii ^ j ^ S J ) r: lg_dJU n j j 1 1 j S p i—i" 

dlJ I^OJ I^JJ Jll-f 

: ljLllliI oasJ OLs-6 t* VI hi j | ^ Jl 6j_cl^JI isj 
(Irifrqg J_ol_5iUI .Jrimi ll u_o) (!L|_b3 ^lq_if cU-M-l 
.dg^JI jl iiii iVlla Ifftin— r 

l>c CM^PtJJI CUJ^^J J^LU U) CL6lifft7Mi| mOi ^iJI QLiau^jg ^g^^o o^tj-r 

.(^QJ^loJI 

.^Lsdl ^jjJI y^ij r-t|j^ ^ >l. 1 1 H ■ ij_^J JJ|_d-£ 
djLt3>JI Q-O CQjU^zJ i^<U^ "* l***Q vjkL^ J^lJZU Of £iJjiJJI l^-t3) J fjKg J Qiu>J— 6 

■VjLoUu^J-oJI £m> U-oLszjj 
: y_j^gjg_jj ^ \J j j j S 1 rii ph -S'j jj i ! ( j S q j ^jjJ] ^3j_^iDI |JqIj_o1II ij_o 
jUclqJI ,Oj_bzLJLoJI N i LloJJQJ^lII > O^LtUI , ljyJg_^JI , ilQ_yiJI \^iuq^_j_6( 

.(cIjAjqJI umd^JI , v5J^iJI > -^qAPJ' » ^jSmJI ^Jjj^JI umdju * foLcjJI 

" 7jSl_biJl 
hnp : //bio arabic.com | 

httpi//tetemedidneorg/bjowa^ _» 




<^J~* i<l - VI - - ^_^iJ* ^-»^J 

^I lililBIBMIHIfflHIHIIffllP '"^ 

I! fliSK flhn 

LfJJ^i ij_o ^ S L1 Jl y S Q j l 6 \ po\JI 0 JJQ J l O-O Jo'"'' U-di Qj_c±i_pJI t AJ -S J l 

? 

^g_og \jM±g Microchimerism "ii 6jj±Uo UxUc Lbgj_s_o ^g_52J ij_oj iiio 

j_±il yr^ -s in f n_ in ^ u^l^llij 0_o LiiJL^i 
a_oU UU_±i fo^_aj Q ii 0' M-o-Lc cilulo oil iIlli^ folllg Qj '^n aJL^ ^jM Lo±i 

fswUuiJI Ji!±> Cui-^JI I^> o Q-UJ-O OIlo^j 

gl iUio LdinJo-iLi ^>i£: MHC uq '".| l_o 0-^ J.H o1 11 0Q-^M U-o-^JI O-o ^jJgUI 

JiLri |Dlll clcLLo ubLQ_aJI oJI cLoLoilLi Log^sa-o 
. Q j i qJ I l.i il ^ J fDill \J-Lb CM) J o">'i u_ogj eul ^ oi i s rA vJ-S vJ o~iJ I 
? ifoiJ I (Ti t> oUi^iJIg jiL±fL£iiJ I ^ ^ p'i i^>jj U i!_±J I o±i_dj jg^ Lo 

CUJjIj^ v^D U-flJg. J f 'I i^-Xl lAl J SJIn\ Ajq^ ^Sgii L iljiilj^ ^L^l ft 1^ Jiui foJ 
J^in ipi ml Q|f ^7<l I i VI *H Jl (jl -> ^r) QljlQ II ^>J_C 

^ )ii ii fi*si ji cjUiilg cLp_LpJI oUiiUI -cLqjij jj ; s 

9 kUJii u_o ^-SOJI fuJ i qjS 
u^q »ti ii fL^UIg J ^ Jl gai £gj-P J-cxS-! ^LpuLsaJI foL6 fi^i ai±jji cUl/jJaj 
J_fi ^JJ^j UJljg J^-s^> c>o Lduogpg .jUiJl o^uiJ 
fn \J »s J l j j *A"S I LigJ y_> ^ ^ ; ij^M^^N cLoqjuq-o oUiLr^ 
ygJUojgJAoJI CJlllJgjjJI Jo^i I IQ I aj_pl 6i£ Jp^'m oJJUl cU_Q_UJI 2U_C 
^jilloJ! ftj in JJI (j_OJQ li\J *S Jl n\A^iPi6 in SJI Q S ft j gvJI'jJliq j i^Al 

■ n i i ll 

^^U^JI cLqJclLo u>-6 |T>llkbJL! J & ^' LigJ 'J 1 ^ g i I^U-i ^gj^g ^OJ 1 ' 11 CjJL±i 
Lciul vJ^j Lo_o fl^ n^ d^LLuJlq djg_o^ Qj_cql Q jg S j U\J_^JI n SA l"j fllo j ui lg 

**I6iii Jli nxdyUiug O^J^O "ii I S j ^Jj hori 



ttp://bio-arabiccom 



; cuj_aill jgjo ftjo aloli OujIj^JI 

http://adf + ly/sR2op 
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Science Shop 



biogas(£<}£Jlj\sl\ 



fjljJI ^A^JI 



( acetogenesis) cula£ - 
ijJ\ CUJQJI Ol^o-ll OLajjao JjQ^ ' fouj Q ;Us?N o-iii 
v>x> Lo±j O^AJ' ">j JJ iM u-i^J 1^1 £QJ^ CM^9P4ifrJI ".jiuM 

OjJLUI clL^jj^JI 

CH3CH2COO- + 3H20 ** CH3C00- + H+ + HC03- + 3H2 

C6H1206 + 2H20 ** 2CH3COOH + 2C02 + 4H2 

+CH3CH20H + 2H20 « CH3CG0- + 2H2 +H 

( methanogenesis) QjJLox - 
Ch4ulJ4oJI AJgI| LdLLbg CDa^uo UM^ 
C02 + 4H2 - CH4 + 2H20 

2C2H50H + C02 - CH4 + 2CH3COOH 

CH3C00H -> CH4 + C02 




http^ / / www.wterteu/ default asp ? Menue= 1 3 &ShowDok* 1 2 

6 jlj_3JI CLpj^ - 

Cm f J-WJ ijJniJIg Uil±LiJI ^o^oj ojljuzs JjaoI £lbg IT-H ijjjajJLioJI OdjaJI 

JjiLSLLJI CUIclC 

Ojq^oJI - 

[ j j J S j IJ ^ J J Q Jl .j tfr J \1 P iJI Q 7>j ^ Ql i*i i ^ Q r\q Jl ,j J r Qq Si XJI l j^j 
rt^l 0 JlinU i'St;i 6 iWq Jq Jl u nQ ;! ia II n^l Q II jj j - 

t I J I Q j II - 

OjqjdsJI o^UjJ! £ gj - 

j lnV\JJ ^JLSioJI LJU^ A" - 

Qgjj±J| «umM oJlJ jlC^ ^l-VIII ^qOjJUJI OlloSJI uJI 0^ J^Lj 
016 cof jbUI Oioii CJ_il±s b| jLdL^JJ cILjjiJ luxq jUariJI ij^j fiLlLiiJI aju Oil 
co2 O-o ualnlll m-QlJ £LhJ ch4 jLc JjdiLiiij 

17 jLiJI i^lj_cl ' K jjhq QHjjijj OCj^ij eJJii frxLj 
C02JI jlc 0-0 uaJiiii klUAjq iloJI j u>iJ OJLng ^1 
H20 + C02 <=> H2C03 

gl Uji±LiJI ^IqJI Jio ojili 0±olaJ ijjii 0j3 ^Mjl 01 ^Jl ' foo^JI floi^ CLoJ 

h i j i j ! j ^ r[j-\l l fTufildJI j l J ^j joi iojS [jJpr ldjj2ljj CLo^LqJI QQ J-\i l ^j^6 

.OlgjiJI 



" ? ^Ii jijVJI jQg'ii PiS^ilf) frvSiJI nln^j^^Qliiilui 

udn gl jUilp gl OJI h^lc o^d JgLLLi Lbgju Qiuliull ohjh ^jjd 

. Jpgit qjSq LdliC CJAJ2iliq OjjJoJ gldj±LD 
5ij|jji 0 Jln\ A \ joilQiOiS Jqlini ng iiiyli^VJIi j^gj^vnflil La±i 

, ^jjUalolg H j j j i j J S j ji j 

OUulp J_±llll \J£15U}\q Qim A iii Jl yjJJ4£l |J_o ^jUiioJI Ohjfr IJG_SJ 

. i^p^o Lbgju 
-: fujUiLaJI Jglg Ixu 
biogas ^ginJI jLsJI 
? O^U LWl Q og^.^ r) j-^J I JLsJI g_di l_o 
^jLc l rfs i J r v j oljLaJI u_o kiiLh u_o M-^J-o Q-oi ^ginJI jLaJI 
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V jwi* tXfik j> j** 1 

ji Adj^Jl JiiJi Jit jjpR JlalU J^>JI j^uu jl 



WMtv.kalumbuiti R«ritv«J2 11 07 



-: \jjlgj±iUI fouCLxiJI aiior 
^IgoJI Ji^J ^J^b u_c cuIojzJI oiLdi foaJ 
J jJ^jj pgi^i L j j jSj i^Jji^ ij_c OjgjQJZJI 
rjl6l-S 0 llnSrt\ 
JliiiJIpoJ 

( yg jj S Jl \ j 1 1 1 M .jl j 1 1 + ij 1 1 1 0 Jl jlfO^qi^iJI jl^JI VJgl 
( J OJ^J 1 Jo°0 Jj*" 1 ') J*^ lr ) q^n^lln.l6ia 7J >J K>'S^q jAf- >l 0 m - 

Jinlll Oiio^ J^Uo 
( hydrolysis) ^ipih JM^ni QiLqh - 
gl aUnig_o uJI cugjasJI ollij-aJI Um^oJI Jg^u fUiDsJI oidi vj^> 

. ijoLcol oJI UO-^^JIq olj_caJgj 
C6H10O4 + 2H20 - C6H1206 + 2H2 

(Ac id oge ne sis) CUIqj^ - 

QJiijUu uJI uJQiJI clLd^loJI OL^lLLxj L|M^4JI J^iJ QjIiasJI 

JgjliJ\ll Ji o njilhi 0 Jlnjjj^dllijAl O ">VJI 

CeH120a - 2CH3CH20H + 2C02 



C6H1206 + 2H2 ~ 2CH3CH2COOH + 2H20 



C6H1206-^3CH3COOH 




jj£ \3J-^f d^J fdJ^Jj iiJ^ U-o fir pLc 
q. I^6ft g IAJI j_o-t JjjD [T K-frjJrH d p J I'J S uiJ I 
f ■ i A J I ^ I tL£D I fTJAlilllJJ J IJ U> fOL^O 
I qQQ^ OlILj cl*J Igoisl LM^II 01 J^oJ 
djI^oJJ I atfiLhJIq 6A^Jb oJrrf Ja^o 
(j_0 l i Ui^JJJiJ I fQjag r 11 ^" ^L^iiJlQ 

aaJ ig oJ^pij fcJ OJ^JI ^iUgti dJjiio ftLdsj^ 

OJ^JI LP^J^J 10JI Ai£ Q_5iL^JI U><6J J^qJ 
kmql q IAJI Qijj a^j OijLUl aiill l^lo^J 
g clejIj . ailU cl*J foJ^u Ait Idjjl LcijI 

. Q <j< q!^ 

ij k aj^I I L&jilUdjbjJj^JI LOjUagJI LUIio^g 

fLoAJIg^ 

J_0_5dlg (IdlJAjJI 0£JJJJ [ jlllni ail U>-^ 

6AJZilg Q^Jk'J 0 K ^S'J ju I \ t 0 ri>nj^ j yi J jl 
^llQ^JIIij nS^jJ q j kiiju J Q k'Jilr \J^ 0 
d^iiilo ^LLUI oica OgAJ oi 
g o^JjP-oJI j-o-SsJI IjgL^Ll IjJ^I lpIAjIjIIJ 
aij 0 Q±} fTxlszii Oio^o I gi I J Us 

ojaJ Go Jj^J 01 O^oJ O^l l^j^II Oo 
!d^5gi<j jj£ Ajlgj^o^^^LIL!pU>lciiill 



http ;//www l wnhiojtcn ptst.coin/u 
s.ecc-nd-laneuage-rrav-helD-sustain-the-brBin/Z01'1/O6i/09/d47GfB3.G-ec4d- 



3_sJ 0-o ji^U p |J ^ 1JI ijd^ ojaqJI ^cl LUJ 
Cj_o_o gj (j>jjzi ■ J iq 'i in o ll ^>_b fu6gl J ^ ■'■ ■ jj^o'iii 
.OAJA3 d_LuljiJ Isuj E ^UL| CjJTq CXjJLjJI oLsJJI fTxisdj 
fn^flui f jjj^l <Xs2_ol_3 0_o Thomas H, Bak 
Ol 2L^q t ^^>_bj_52jC)JI fljjglJI pale 9 i^>i)j_2_o_ll Q n 1 II j 
ale i^oj_±iJI ij2ilu^I jgjiJo v>lc O^J Q_QjI_lu CiLulp 

QV"' — 0 £ iSZJ (Ol'^l Qq^lSn ijjjJl) dslll ^^LU 

.6i2ilgJI oLsJJI ^ ^ J VJ q O-o rcui>ii: O-o 
djJU fl_sd jliijl J_dj..cU6l9JI >ir l_llllUI \j£lu \j±J 
Qq^'^ j OjaJI of gf Jg_bl Ci_bgJ kiiLi £lo^JI \jAu 
Tfoja^ O-o <X^jq jihl jJLoaj 09-^JgJ oj^All ojui 
{?Li_uJ ij^in iJIgjjjJI vjJji QjL^JI LJ_5£t2JI O-o 
.cJJij roL±oll max* Q 1 ^ J|1 ^aj2 tjjj 
£j£gj "Islo O-I^o^l k>ll LlJIjq i j mi 11 iqsj" O^-lg 

- (juLogJ 

J4±iill Qg^ 9^ V e O^J^pJI Oj_LJj|p ^Si-O 

OA^Ig <XsJ IM ; ijjjJI O-o <lo pioJI OIjI_lL±jI 

jIm^Ii.J ■^rit^ll ii.j.l^frt^J^ k^-> fD2u2 O-O fULCplj 

. tXajUii Cjlgiiuj cI±ijJI 
aIc "^^7 £Lo:i ifUigiJ 0' 0^1 MJAt oj A 

>v 5jjbt "IsJ fTxlsdJ O^iiij OjxUU paMII 
Aor ^ " OULu aJU_cj g ijuLogj p^iuul 

fOJ II MJ-SJ eLhi jLii^U lg-Oli> -j^ M igS ml £f) In 

(TUiiQ r*l* Jig f-A Jl 04J IP" 1 " 11 Iqilcl 

rp^K^ O-o 1 il i 1^1 111 11 

dsnil/hnlth-f ciii 
llE3-9JdZ-*dd4helf5d9e_5torY.h 



Mohamcd Kishzin sifc^gmvl cum 
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^gisiiJ 1L6 jgj^JI p^i^>ji^j j m u"j ng 11 aja^I £j_oj Cii±i lil e [^jliLIUjjji: 
foqi^q 0^^3ijSJl4iJJiMJI Aliiul "a^ijl^ v^" Cu> U^ui udriu!i^jj_D CrJioJ Ci4^> UiJI 
CjUuIjaJI LiJLb fl gL3 "i i^"^Q j JOIN yn"J nig iti'Jl Jul Q Arii^p t j iiil^ll 

fDLn^jl i.j j^i J3I ij_o GPSjI^lc lm^UliJI Qj^gil foUaj ugixi u_o UlijijULsdl 
>cJ[^cJI i^jj pIcj^JI Jj^_dI ij_o ox^lgj ajU» xfiCLSjgJ! ciiU 01 J-^-^JLj .jJa^q = jg^uoJI 

. i^jjqUjJI j J q j j ju ^o j SS Jl J_o_UI Q qIo j \J j 0 JL-gJI 
ijl g_dl ajj^o Ciiic Lo J ^ a P ^*S1 ml aJg^mj |_lo!j ip jJj ^gj" v5^-ll P lkS1JI 

Lil " Jgiijg akyj_^JI vjd^ liiiJ-6 ^Jj ^Huj i^jJJI O^LllloJI aa^ij f^J 6 jUjilII \jJI J_±.aj 
i^JJii X52_| o^ljAII kjJ> lip fTXJ "Oj-olj-oJlQ ftx±L^lU ldilo±>ij ^AblpJI viLU ^Udril ajjI 
LiLjLiu o^a^o-II d 1 1 1 o II Jg ^ l " il jl j 1 1 1 II >j o (t\ K j 1 ^\l a o il'i Qjjg a^qifiioJI uiiolig 
Ldi^qj_i LdL) ijoLi j_oj LdJ UQ-^J ^UiiaJI lidi J-^b JgiixIL! fDg_fiJ ojljjJJv^lg 
n il^oll LlLU s jdn pjjg ^jjuf 6j_o plAJAlLUiU £U_o Ldl^oJ OQ-^J '*'J^ ^UiLcJI U-o 
Oog-h ipJI tiiiJ ijL6 ijIgJI ij£ ^ QJ'i-S.J JAJIg A-f.Mp uxaj oAIujIJ inLldj Jii± Cue 
cl^Llllo jjigj Ldjj(_6 i^JUJUg ^jujI^ i^ggj asm u3_j_bJI Olq v&4^l ti^MMb pAiiiuiJ 
.LiJg^iQ Q -^ i jjj o Jl ^jjS 6^g_pQ_oJI l 1 1 j L j j j j J I Qj_Dlj_og CiiJi ij_o jj_^I 
jg_ojJI O-o ^a^o ^lidi 0' Q-^Q I^IajI ji±>l g_di pbUoJjj eJLLdi OAJg 

01 Jaj LiqjQ jl > jn l fruj jq^ojJI oa_qi JIjLijjI paJ IaLd O^gJciJ^lxijojg^ig^l 
ij_o riijijiiHi (Jinl CJ_5j_6 bib I4JLD ^go-iiLo U£ d4J^I d^UiLcJI Iaj3s Jg-AA 
fcJ k_>_jJI oIjLlljjJI v5-i^l i>JI o^LLclcI poJj gLzillo lj-oj klJLLrfi cU_ol r> ^ 0 Mq -\l m 0 II 
^5j_iilJJ ^Lo-iiJI iTXij OAj^lg Cj_qj_±i Lo-Ltig J4-0 U-o (^LiiioilJQ-^AJU UiJ ^jdJUJ 
eill ^>6i3jgj-oJI CLojjJI ij_o cLdLLIUI foJj *jJ_3 v3J-^iil gU oi^lg cJJ^g Jg^AJL 
uJI Jg^AJU LdJ ^gxUiLo u^JI OIjUiuJI A3 1 Ci_oL5 bl asLblcJI 

. Ldtjlrdln j jjj j CLoI^jz {^^p^lTJOJ Qllrt a^l jjj 0 Jlifl^ ^^jj JI qoiW I I 
J^IQq^^ jj jpl Mnj k>^n jj jjjj rilj li jjj |. ^jAn fn rit p llo i j l j'j -S IjQj jq qL^i pdLd A_og 
ij_o cuJU: 6fiLo_A Ciiul A.6 u^i-llg ^oJaioJI ci^jjlg^g JLoJiJIpLkij 6cLa±i Olo A±itill 
fCL^s JJ-OQJJ. J J i J -i ,-i j^oU I ilUSq fDL^iAjlll ij_tiLolq ^)jj In Jl ij£ CLtiqjg_o OULufouAfij JiJ.^ 
cJJii Cl±J g a^gJoloJI 0_o jiil aI^_cI <?QJI OJqLaoJ £U>aj Lo-o CLDgJI (j_o Iaj^ J44±j 
. Lduk; N jJj -iiAQiJ frxli \jaJI oIjLjjjjJI CLoiiijl ^>d OljaizjJI i_r^ 0 ; 1 . 1 1 ^ j-oiJI 



djjjQD n.iolr OAjja Jgl 



aijjaD diaJx oj^Li) 



Scienc 





n ift jih Lq t( ulgjLi n j n'xij tJ<iiii . i l'viul l ^jtJc ~i j Ij g <i7n j iii i'ih "j jFii tii'v Inq i *unni "illin UrK 
(jlfllljj n jm I Hil l H TJh nr Ijnll nnnlTni Ai'iniin >-ii i *v j [>-i^jm tv" p\ g "ilr Liiil yl Cn jm lh"il | 

.LdgajjUU 

Im^i rj nilr g jnnl l ^jnJ| JLFjJ J^^tti did IrK ij jiT^ I jifhi*^J ilin nn IiIijt ■ j I ■ 1 1 nr jtnin i p\ julill ilr l 

,Li1ij3jjLiIIj jn znh 

nihil In ql runiaLa aynj qi ji^ ijilc vugjJ juj l5I uqj^jlbj Lnnic IsJliii Uhiii julill _ii±l _i±u>j 

rinnnnll jgniJIj nl ofliln II jail I ul LLL^L JIO ;lilJ3Aa Ijnl 
g n^,jri lrj r liiii j Invjj |q p±_ r liiii j HJIJJ ^ jn^> 1 nmn rrjiu gj Jim rj gfli Ixlgxijlllld 

jnmJI LfllJ JJ ul ii^tti Jill I OjgaJI n im iltn n^ lTnn jj£ nl-ilin ,jid QL^gj S-ljjJ JJLUDJ Ihftl g n j inn 

litv^ tj L1K1I1- mijj^ I i'ii^ ijxn " "iiiiij l 11 ftijjuj 3jin 

9 . jalikLuill JjJLfU Olic HnlldJI ulllliJJI gBl julill 111-1*1 iJlUI "j lnmij TII nim ^|jg inul l g 

ftanll u±iJ ,juan g ".y*** 1 " 1 Ul juul a^gJI Ism .* ( : " L&jblcUl ci^nJI Ism 9m ±lh *j\lr. Jlia .jHmii 

iWi 9 nnli Vnl l jiiiiJ I n^i rjj iit^TI DjUqJI ^iiw m i ■vnjin jifiilln jiiii n>tij Inrtvi j ,_ pJr tnm j in h i 
jlli g| 'h tihi rin lmn fin nl rjmn j 1 p 1 1 i U*itij IJI un I'l lmi l n-vij^i nJ rjinnJ I iI I^-ijm III JJULDJ \J\lr. ugjplfi 

1 azlol lLFj j/id 



Hiji n^n ii jXmn LnJlik nln n 1 Jiinil l nll'vlli j*ili i I j In uj III I 9 

tIjh.II j— i^mijI I jj iJr j 1 *v 1 1 iin ni il rjiiir nwm . itiJ-iJ I jq 1 .j ininil l . ihil l 1 _nLti lilfj^ ■ jlxl I ^n T^Tm'i 9 

iAjj qi L^iiii jhnill niiunill jhjjull nJLJ w^t^mi ijia jaiuiiJI aljj La a^Aiuij 9 no^d 

.UlajLi jii jhnj 

11^9 duiij fjiHI mlAiiill ahOk. jHiil" snAi^l JLa IsLd ;aLAjLJI dulgnJU pLu UI93JJUI 9 

bi\ jl^ll lining Mi *^^i l jt! u jj *^J*in *il IrtMim n ln<i ln%li\T*T n ijuin lrt\ il l ~j jl-ii 9 



jannJI 
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SCISEEKERS 



nr jmn ri lirjij^i "ili^ijn nili*^i ri ijH i'ir g jjL^ tJllc nrj^ill i'iii \jj "ill i j^ll ijillrn iIf-iX 
uL 1J9DJ t/ull D^^dJI C^^^jl UD njnj^ |flj^g jllLii^JJI I^I& »D^U^ Q^U3 QJ Q 

r i 1 i 1 n III j-irjn^l l iIi*^mi*i .^p ilr DJDLd i/1f& Ji n^il l [g hnn i fjll ij^B i ^nTII r* l i n i*^l l 

Oilll ninbJI jic ^ilujaJI uLd uJJI oija .^ijill otic ali^ll dlni^aJI jgailLb jubj 

i'in ^ niiilni l 1 rK r i 1 r-nS iliiillin .irt r nj-nil l i'iii In nniii lrjll "i KIinnl l ^j^jj "n-^ rj 

ULuLbJ I uin □jg^gaJI niiiaiJI T^nn^n culuuliji nam uu& acjaiaJI uiiiJI LaLu «uojj^JI 

Max Planck Institute cuin^JI □LcLuiiiU bulU juh\a uxmn un un^nll IluJI ajui pin 
Cornel iliijob cuedU .Cologne University uoJob nnnl^g for Radio astronomy 
ojl^oj nJ .oiLuiij ju ALMA j ouuiiiiII "■'^^■■■itii ^ulu oub ^mnJI fljab .University 
any liiiJIg .Sagittarius B2 :>julu1I ajuiJI aid no^UI ibuiu ^blu o^i □liniuiilUI 
.ojnoflJI □iLjj^JL Lie 3iu ^allg jbjlJI uc njugzb nim 27000 

il n rjji-n j il r ir jni'nl l il I *il III fijn jl j innl l i4rj nljll ri ■ r-ill ^j|£j rinn j rjrtsl— I i'ir i"i rj i's I ■ 1 1 niii*^ 

l3mJ oihiiJI uiiiJI uc jui^ll Lnjuij njjdJI flLuiul Jso-propyl cyanide sjuUiuJI 
.n -propyl cyanide ^juLluJI lLu^jj uioLtsi j v/iniunllg noaill uju Ld ^ifa>nJI 
nj&di ul 3JJ19 niLuil r"j"^ ±aLidi iilfa <^jiJI out u&liug cnUI iijLuJI un oj^aJI aid 1 ' 
.Arnaud Belloche i/uiijdJjli ^gjjl iujnJI ocu: Jonj "□luj^ll ahm " il ^'"' r iu±i 
Ld ^uioJI ud 2ul 3n niiinill ^ionaJI ul giJ] jjuiij gilll UljuignJI un ^uonJI iilini" :dn^j° 

rir jnVnll nJDOOJI ULLl j^JI " I I 3CUJJ Jill ill n ilil -i |^| li i^il i'i*^ i nl I'l^tl n ^ jin^il l i'iii 

, ±1 JLlU I aid □Luj^JI dal un nu^UI uju Ld xLuub ±aij uric 

ri ji hn "il'i l tw 1 1 1 1 1 m^I *ilirt* f-iiiii III i i n III j^inixl l ~**J^ M il InT^ I rjrf\ i jii ins'i |j|" 

.inUJJUllJ JrjLDJ ' I rltrii 1 1*1 lii*^n ■ JJ |jj| ww*. j-il 

dnaJI lim jucli'' : Martin McCoustra Ijjuuub ±ab ujjln auUnx^JI Moll nJLc Jonj 

tlijli xlcidJI LRU "il^i"" 3D ii -inrtn n i rjr~ir "ill I j"^ y| il tjn I it^ll il i HII ri ^i i^i^t "iln rjlon 

^ijQjbj LnuiidJ uub ouJIg «ndjLi±dl njjuzJI lLl^JI ^oiq ijuJI nj^JLJI jLll&JI oiicrj 

^ggm njr£, ^jJjJJLlll lljtP-lilJJlJ I oiunJ ^Uioll U I ^fUU^U^IIg lUD^lll nlsiJI "1 1 ^ ' 1 1 " Id^JJ 

^jsLnn ij"d | nuiJI d^u& unci dJInJI jDj^sJI i/u d I jy In ^juiu 4 jqujudJI il^uull xUdjl^ i/u joIa 
. "v/uuLill t/uuiJI nllnill frdi aid □LiianJI dIujaI lull auJIg hj^jlLJI blnJI 



QJL^jJI ftj Q7 "I ^JLQ djJLuOLJL£JI J-EdLLoJI 



Qjglij (jjlju> djuljj' aj^JLfl ^j-slijo ^ aJLoLtil ,j,nlfijo t3A)1 3 dr^joJLcJI 0 (4A)14 drg^yxJI ^ (5A)1 5 an^jairJI 9 (6A)1 6 dr^oLAicJI 0 i_J LUl^ 9J LgJ I ^ ^l^juuuuiill ^ j^ lLoll ^^JUI ^LuLoJI 



q_ajjL£jJI O* 



in 

indium 
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r 14 1 


Al 


Si 


AI.i-ii ii ■ - - 1 > 


Silicon 


► 8 ^ 
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m 



m 




r 5} ^ 
Pr 


^ 63 ^ 

Eu 

£ u 1 u u iu 1 1 1 




ajjIbuJI 




^ 27 ^ 




to 

Cobalt 


O 

Oxygen 


A 1 





■j 1-11^^1 1 1 3J^jJLiiq ^qjiiUl 3JUjul5I 

j tj"Y fjj^i 1 1 1 □ In .'ii 1 1 I l n 1 1 i^jil} fi oi ..li 

IjjU , c L j^fj J I JUijy tjjJIg u_ojLjjJI juj 



OJ^lJjl CULfJUl (_|jO\AJUjJUoJ I ^bjJI 

CAI203) ^gjLiogJiil ^[AjJLl^j q^n diiiJI 
.(Si02 } L^ulLlauJ I tjJ| driUiJL! 

^ fi.j ■ ■ « 1 1 1 g l 1 1 Tjlf] .Vi L jr, I rS. ij Jtl-ij ill IS 



k j^i ^jlgJ-iJI ^LiJjJ & 1 ' I a ■ ili n^ 1 ojjLlII 
i_pJlJ ^ajjuuuu'.dAiiJI Q>Qiill i—iLJjLii 

..CjCUJ o ■ ■ 1 I I ^IjJLil L J i- 1 n 1 1 1 1-11 1 . " 1 1 ■ 4 j ft 1 1 
' ATIqI I 




O LjLugjJLfJJI 



i^/i-D ■ J I Q ^ 1 1 ^JTlO ■ ' I 1 1 - j J ill ^jjjbjJl Jaoi.hi 

L_uDiJlg u^jbuJI tjjo JJ> jjj-oj ejja 

■—iLiqii-iJI , jlq cLljjjJjJI l] d La_oJI 
oqAo ^gjJtuiJI 3Jug .clOju3:JI djuguiiJill 

n r> l n 1 1 . lift infill ^J\n (m JLuJ LuJ I 



L _r^ Lol3 u.c>iicj jJj LoJ I ^jui JijuJl ^^JlLluj 

. 1 1 II 1 . 1 ■ J I pOliLiiLJ A« , l.j^ II . ~ 1 ill r"nT) L t l 
"^■ft' i .mlj ill jr-.tr- ^ ^ JL^ t J\JX CU q LJ I 

iiJLioJI \jiii jCo^ljou j gjuJIg ^o^juJ 9 iJllnJIg 
, L j t^jQ q jAj IjiJ 1 9 ■ 1 ■■] >i 1 1 j j ^ ' • i /Lij o iqjiisjrij! 
^ 1 ^ 1 i 1 1 ^jjt ^ sVi ..ii l^ 1 ^ 
.jIjjLaJJI 



^ * > ^ 1 4 _nijjJI q ^ 1 1 1 .nil jfji 
.jLuJJ aicU jui L^hLLo L^riii: JgjiilJ 

■J 1 0 ^ ■ ' ' IJ ■ ■ ^Jpil J-riLi-t QL0Ll3j jCLLl I ^K-iQ Irj 

.^ajLj^J I jUJlJI Jjjagjj cujLdjJJ ^LquujJJ 



(j^^iij ■ " ■ l r "l^l 1 1 n ■ I ^ c I Lq jJ I ^jjo ojJ Li 
n Kknlljj L>J u bud I9 jjOjCulII <_>o ^J>o i_j>lc 



LJT-Jlg 111 I II uCjjI CujLLoj ■ cS V lg Q II nullf jQ^ 

*i_jL?gjo jgjuiAJLS ^gjujJJI i_jJLnj5 juuujl^I ^>jO ^gAju 

tJfXSU \ ■ ■ ■ ■ ■ f] .i_JLixJ jgjjAJli (rj CjJ jtSJ ! } . ■ ■ rHlj-l licJ 

fi IJj l I I l i llo--^ ^fi f] I ii ftfj l ill ^fT T T. j' . I i < Ifl*^ 







Cu 

Copp«r 




Ta 

Tantalum 




£ LixaJI 



1 c- i 0 1 . ' [fit .11 ^J\JI '} ' i-Qfi II , il>-^j n- cy -\ T 

If ^fi-i-ii l .iin II . J 1 1 1 ll! 1 J i 1 1 ^jtjLii mi^r ill fi -1 /tv ^jjO 




,^>g>JI t_jxic i^gJoj sua jiaulLo i^JJ oaiLo LjL£>o 

(JjlljJI ■ 1 " J 1 (JAjuJI ^K-i'l lliI ^AjOU rj-JLi |_fli3 

y^Jl ..llh ll-Qj^ fj j Q^l l l 
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djjjQD n.i olr OAjja Jgl 



djjjOD nmlr oj^Lld 



£j|jJI ^J2jJLj 



^ jjJ^lVl J(g (j^a^flll ^cjjj 

^UL*J "^1" ik/VI 

diljja J^Li* jjUll ^ULc ^^ic 

jl jj jIas! Ia jx-a3 lI^- 3 ^ *S^O 

(10- 15 ) 



ol jaII (JIa djVl <J I 



AaJ*j tgJI La£ jl-a jll (j -0 

^sjujI 1 gale diaiLi K . 1Jg ^gj jjJ^Vl JQ^I 

(JIa jAl jJa 4-JjjS A-uilll a^A ^I'tVunlj 1_L<j3 

dllji ^jlL A^j^j cjIaII <jx ^jjjt a \I 

cIa j^J AjjjJ <jJafj ( . Uj > elj^ 
L£ .(_£J^ (j* S^Lall J j^J 

(JaC (jjjJjlLa ^gJl] (jjjULoll 

^Ulcj (SMEN) jSUll o- 1 ^ c> 

(MEMS) jj^t 



^jjflj La Jc- ^!>UaVlj Ajj^-aII AjjjIIj 

jj - tfJJ lllic ^jiajC 131 tlj^.j-d C5"^-J 

^ALuaj U£ Ujl ^ajaJ C jl^J (_5^J Cjlj^ll Ul 
(j-c jl (jUfl ^1 j\ A£jiJLo JJ^JJ 

duU t4 J <ft tl Clll j '1 ui j_ul-»— SI <J^ ^. 

jj j k >^M l ^.-9^ j; j 1 1 j^- jl jj^Iil] 

Ia Jj^a3 cJj^aJ A-ilo j Clll jj3 J^Lk Clll jill 



[ Jfljuuiii ] 

^LfijUl jj^Llj iJgj'i^l Ml jgiSlILaJI 

t^Jjall (jjjj^lVl CliLiafj ^hVimlj _c_aJjl£ ^^ic o j 
^Jja j__aj^ ^^-"k c^^J JJ-^V^ "> *M f J% 



Electron 
source 




Single-electron 
pulse 

Magnetic 
lens 



Charge-coupled 
device 



DELAY 
T 



Individual pixel frames 



DELAY 
T+1 



Ajj&j^I) AuloxJ) ia^ual AJjxil 
.4ili 



□ 

.jL^ii <>j ±i "T" J^-s 



r 



Movie frames 



o jj-ua Ja*£ 4 ftHa a ujJIuL >aN ^hVint) £jj^bl) feJaluaJ La£ jill ujUaillt j-a il£lu£Jl 



£llaaj jJjj^aJ jJ^aJalj l^-J ,^^1 

olj^JIg JdJd^JI /i^p 

t 0 ^ 1 g 1 a ^ \f- J t ^ 1^ ^ pQ t i\ /» t t ^ i nail 4 1-iq\ 1 

oAA c-bl (j-o Jaia^ll ^j^aJJ 
^Jj 6^1 j^Jl L^J^ ^bta^i] ^^5^1 (_£' ^J^- J UJ"^ lS^J^" 

^AaJ Lo AjjJ (j-o IgJt-LaJ j S^^^all (j^^ 

J^Lk ^ J a l^jjlll ^^ill t " i\ lallll dbola ^ ^jJa jj 

a k >>Ti ^^lill AjL^V^J IjAjj j!L A£^pJl ^ilaalj jjjj^alill 

^j£juj jjj^)!Lud]| jjjj^alill Aaj&I ^ j 

^fl ti]jVirt\l L_fl^Jl (J*^ dlLja^a j]| ^j^j'iKj^II 




Ujf 



5 — & J J *J 4 

moc.naciremAcifitneicS/ 
seivomonan/0 1 02gua 

CjbLjj'l dljk (> U JjJaj 



<c jjaill (3^13 iSJi ?~ ^ j^»^aU (j^ - *^ 'U?^)^ L>* 
4 > J£] ClAjjjaJl jl C_iljj_ll (j^^-* ^Uij£luj] 
<— aW <jj^j]| SjIcL jjj^all ^Lu ^ l£ <aj jl ClnS jj 
JaJjjuj jJjj^aJJ JjLa <_£jL-a <jl£ j] <J^^ .dllj-all 
Ja jSjoj (J£ £a Ajjjll (j^ (3^" ^ 

c4_LaLaill 4_Lali] 4_Ll£ dil U'a\ i iLln (jj^J ^ US 
6J-0 <J£ J (J^ > UJ C6JJJC- Clll J-oJ <JJ^j]| Sjtcl AjIc 
I '^Vi-N <Q <Jjj]| cJ^?-** (_^«^ ^ aC ' "^J^ 

Sjjj^a J£jJuJj Jlala -lajl Jj^I ^"Q* 

(jjoAj J ^jj^aj] ^Jakll jjjJa^J i^lit-A Clllj 

JpUaVI Alclj^ 4j1c La£ iaULJ J£ J JjVl jll 
.6J-a <j£ J Aijjlall (^y&if Ij-Lall^ll £-Jjj^a-a ^JS, £a 
J L_J jLaiVl <Ial]| ^J^J Jc- J-aJ*J <jj£j]| cjA ) 

jj£I CIjUj jaJl Jc jLuC-VI 1 *J Lul Jal J£ 

. ( J i 11 |j a ^ a U U £ II j « 



^)Jjj^a!i]! (J^Lk C(JjL^a (J£jJoJj m ^J^ ua^all (J-aC 



.l^Jj (jjj£;La < *Juj 4JAj jLouJI <J Uu >. c^, j, '^\\ 

jil^a V.V a!^ u>ri\l ciua jllll Uu>> (^-iau 

1 ^J^" L 1 U*^\ i t ^ ^ 4_iuil_uil^ ^ <ui ^ \^ iTi a ^ 

(jjjoi^j ^li ^ cIjU jj^jLoj (jl jj jjli (j-o (JjJaal ^ja Aa^ll 

jj-ajiil (jjdjjjl Jfi^-Q ^ (jji^Ull Jj3 (j-a 

jjjj^aiill jjjU'ij wi\l I^_a ^ic- ^ cii^Ab 
^jUjJI ULac j!>Lk oUj£ljj (_^3JI ^-^.Ij (jjjj^lb 

'V jjJa ^ U'aV ^CJJJ Lui -^-Ij (jjJ^l L5^" L ^ 1 

(jja^ll Clua jjll JjJaij <j£lj . j^-VI ^1^^ J S^.1 j 

,c_fl^J| oJuLa Sjj > .^i (J£juI1] aJbAxJl Jallill 



^l>laJLujl J 1^1 t4_ijl!i]| jliLol <jai^k Ac. jjuj <jaall Ja jLuj 
jo j 4-ij\j ^-ii-Q *ic.^)judJ CliLja-Qj 

JL * ^ J£ JjJ^al! Jalidlj C_L^J cAjujjuj CjUai] 

Jj j^Jl l_sj£jj]| J C_iljnir'i\l (j^Q jjjjlSI (J^uJjj 

ClLa jjluii 4-xjJjJ J CjI jj A£j^. Jc ^jLoJI ji 

(j^Q ^ j^. C_j| jljLo b^yjiC- (j-Q ^ 1 "?~ ) 

Aij JJ ^HaJ iAijj 4jjLo>i ^£j^. jjjj^aj] # ( J^lj 

iCliV J!^- .^JjlaiaJVI (jC (J£j V ^j^- 

J jIq jL£ Jl j^. ( *Ijj Clilc jjujj CjIjjII cilj^jj SjIc 

(JJXJjujJ V AjJj^juj jJjJJjuj C'^l t^lA j I . lilaJJ La>i cAjjIjII 
(JjJafil AijJ l^jjSl J-Q ^aJJ J^- (jl JJ 6JjalC (j-G JJ^I 



jljjjLojll ALq ^ jjJjuj^JI ^ # ♦ (j-o 



4jjLqj£JI CjIjLqjlII c_jj5 jj] 4jj jjlll AjjIj jIa^II CA Jax j 
^1 j-q jjjj-aj (jjJJ (j^J* A£j^!Lail Clil jj]| (jA*JaJJ (jll 
jjj£j J Jal c j-^ j^ll J jlall - ^1 jill J Clil jj]| 
Jajl ] j| j) CjUj jaJl J Clil jj]| (jjj AiLoiAll 

S J Jjj J * ^1 p \ q } "CliljJ jaJl SjV j" 

[ SCIENTIFIC AMERICAN 
(JjAjLoJI Jc J^J^a 4-C JjoiaII CliU jjj£J^I Cll^jjl LoJUa 
- Ajj jjJ^lVI jfcU^I J JUJI ^oA Lo£ - c^J^I 
JL IgJ jJa <j1q j CIjI jj3 J Jaii AjjIj]| lJI jA VI JJJ^ 
^^1 ClulJaJ Ij] JjJ^l^ll 4x.jjujJ SjjLq jj£| j! Jl jj 
a *W 4ij] <jjLq>i A2j 1 ^ 1c. t li^J jll 6jj]l (JjjIjLq 
jIa^II Ac. jjujj (jjjj£Jj CA > ^;*^; ^j£J 4j jj^Jl jjj£JVI 
CjU jjj£JVI ^3^" cr^'-' 1 ^ fll^VI 'V^^j^aj" ^j^J 
t "( fll uj£jjo:VI CllLjajj" 4 L_J Ja a \\ 

<jjjt-o cisi jll (j-o 4 U«v\ cil^^L] - a£j^JI cisja jj* U^. 

jjj^a Jc J > rO^> \ (j] .(_^ J^.1 ^-ljJa3 - A£j^J| pjj] Aijj 
CljUailll J^L L-fll n^hnVI CliLjajj tlulS Ijj 6Jjli CIjIj 
I JJJ 6<Iai]| JJjJ^aJ JJC .Upl^jjJ Jju jl A£j^Jl AjIjj Jj5 
(jjli Jjt> > in 11 AjjouIU ^^Jaill j^Ual jjc Jj7> unll 
A Jajj SLojolaII c-Jjll 4-jjlj jIasII <jJaJJ ^a j^J iAc JjuJI 
hJjj j| jaII AjLaJl J SjUII j^lSalj C_JJ3 jjII 

JaliaJI Jjj jjll j L_flLjj£jjujVI J ^^jII (j-Q ^c. jILj 
a\c jjuall Aijli 4_j jaall t allkj I j^jj 4 1£ uj ^ 4_Lol j^ll Jc. 
4jj jaJ (jLa^j jLo (jl£-olj (jl£ ^Lqj <Jaall <j J^J (jc 
lis j p-^joi <J£ CJ?^?' ^] 6J^.I j b^yol 6J^.I j <Ja3 ^lill-J 
ClAjJajxjll 4_LoAjuj CjIjj IjJ Ijjj^ ^J£J ^1 U«i£ t 4 U^>11 
4Jajj]| (pllal (j^ AjjIj JL W jl ^ ♦ jl 0 Oju £ jjJall 



[ /Lulp fgibgjj ] 



i jjj-uall! (jA A \W\ /\ Jabxji Aj^j j^Ja! ^uaj IfljUJa <j^aau tiLai-u 




pl-sJI ^bxJJI 



.'V' *JJ^ 



ft 
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jn.nl l i-in j 



— "1 — 

/uilJgiLij «.0 



"1 

/LuUgiLij I*. 









J JJ- 



J J 1 



-jjgjELiJI jgp^JI 




- jjiljaJI 



JzuljJI jgA^JJJI 



i nih il y i il i ci Q y ii iti i 

jgp£JiJI /ia\h 



CualjaJl Sj^L j$laj jj^a 



OjJ' Aajlj^jUt © ♦ 

^tlL dual jaJl ^rhu\\ jj) ^Jl^l 
^ j^j Uc, t*J j^jj Aj£b Li) jJu 
f 1 clibuj^a 4iUL) .^LumII 

cr^ ^— 1 sy'l 

oc.naciremAcifitneicS 
/0102gua/m 
nanomovies 



,£j|jJI ^UJI JLfljSLl 

/ujOJI jginJI Jjpi 
/i_jjgj_iD pU iiU 

i cijin'i /i ■> jn l 



culjiJI (jo - ilgflJI 
i^ng - UJliJI J! 
.cuiigJI JILb j^^'i 



LiiJgjJI 



Sjjla. Jc J >^tl ^> JhJJ 

A_JULLiVI lUIj^JJ a_5L^Ij^J 

~ I l J j AjjLbaJ^ll t " y^ln l q'<\\ 

JO La£ .A-ulj J^"^W J^ 3 ^ JjUMl 

J ^ii] jj ^ jiil f^-uij.^ 'SL!L-ui\ 
Lia* jl ^fi^y* j 

tia> jl jj^l J f jl*-H AjjL jjill 

t*lli <J£ ^bjjAll illJj tAcjjuill 
^lc .Ua* jl j'l^'iW Lijjjiill^ Aft » <ft J 
jll ^ 9002 

CllLV jll ^lc Cll J*f<a J jl j 
Jajui jVl (jjjjuill J a.AaJLall 



£-a AaIjuIIj dual j^JSI Ai jj-g lj.na> tljjLaiUa <j-a 

JaiuJall (_£ jil 6^Loll Ajtyiml Aui£ - Cul ji_ll ^cJajoil 

ciiijsJi jjL ji .oUjVi ^3 j aluii j^uii j 

c*l juj ju AJ jx*a j-o (JjJ^ (j^x-a (jA A^a j j (jc 6 jluc- 

Jc-1 (jJaJ ALaj Ajija-a <jc fijW^ jj^ 
.u*l jjj jll (ilk (j-ajL^I 



U'J 



V AijULall J oliaWiJ ^Jlll (j^xJl CjlifL JUa 
^c- jL .IjJJ^ 'HjjIjUaIS" AjmIc UjjS 131 VI Uikla £Usy\ 
jLajim 4( Jl IjUaIHI ijul lUal jJal l\l ^> 

^ jiii . jj» >^i ciuai^Ji jjIj (j-<» -^j-ali ^-jjj 

cUlxll ^jJlx-all 4 ^q>r^> ,jA AkixLa L_)jjJaJ <jVI AaJaAll 
CliUacLjalill ^LojjI inj L_a^x-all ^jl LiS ^JaJj 

.CjI^. j-a (J£j^j Jc ^^roll 4iakj Cj^LkLklill j 

AjJj ^jVI ^llalaij .Aj^. l£oy»UjJi ^ cJ^^ 
^jjjULoJ (3^^^ jj^^ AjJafj lnu>>*i I 

CjJb c jj^l AjJoju Aj^Ja Jlau J jVI A \ J \*q \ 1 jl jJ J^ull 
jjllll jiLoil Clja jll jj^aj cAjjjJa j3 Jji^ll A^)^- 

JclAila - <9A3 4ili!a Jo <L^L 

> >>*i jll 6^Uxll 4_u^aLk cdjljijill o^l AjujoilLi 
^ixi ^1 - dual j^Jl ^Jajoil 4j jjjo ^ ^jlila]! ^jlill 
jj^l clualj^JSI ^j) IjA^. j ^^Jajoill J ^>(g ln» >>> j ^AA-al 
(I)* OJl^j^ C - J ^^ ^Jajoa) Jc ^U*J ^ Jal jlLo 
l^JtS^ jl ^j>>» t i\l IgjJaau ^jc ^JajoiVI (■ ■ ml <ld jIIa 
(jl jLuc-Li ^ullill ^^>joi (j^J .(j>>»^l IgjJaau at_aJ 

^JajoiVI cJj^a jJ Jill -laj! j Jl (j-o J^' ^^l^ 1 

^(jiajull 1 ^ jj ajjl -v'i^ll 

(j-o fij^ c " 1I ncv Jc. Sl^^-all CuLail jJill ^jl <j^ ^c. Jlu 
cduSl^kJl 4j <jc 4 (g ui a CliLa c"n^l^aJl 
1 . l^ij . jj^I Uj^uvj l(gj\r> 1 *i\>ro^t jll CliLa jiauoll 

J ^l ^-all L_fl^)j^aJ 1 q\ ^9^1^ 4ijjaiVI (j-« (j^ 

1 *iq > ^> j L_a9j!ij J Ja (JjjULo J Jc ^VjI ijj^ull (_>jjlui^ 
<J& tlujlu ?4i j^aII l)^ (j^ajtj^xkj Alj^al jIa l^jl Jc S^Lxil 
Cu9 jllj J Jail c^J^ll (J/qall t_fl^>j^aJ ^j-a ^.l JlaiVI 1 V^^J 
^ ?6^L<xil 4_jjj£juj j^)£Lall (jrVit > r^-s \l ^Iuj] -llsu ^J 
I^Loj 4_Uj£joi jjUll Cullixl! J^. (jl UijaU^I cClii9l^aJl 



jjjl Ja (jj^j J^i. ciiU jjj£JV! ;^ll Kj'il 

4_Lakj jj^Ja J ^aLujJ o^.Ij <j£ j t^^^VI Jj 6^1 j 
j£J _ jIajulLuoVI Jc Jl JoC jl£-a J j 

jj-o 4jl9 jlLc iaUj! jj^J JalSSlI J£ 

AIslIjIaII < " ll Jjal\ l^J jiAJJ 

.(MEU) c^i ^buVl ^-Uj Jjj^lV' 

^aA j ^1 j dlllj jaJ ^»^\ ^UrVl jl jVI ^ilalaU 

4juoAALa oAj^C iala3 (JIa 4<flllkx L_fl3l jaI jjn-s*u>n 

■ ^ W J LSj" 

/ijjj^gjUJI id ^ 1-0 J I dj-fl-iii tJi 

^1 jl£ t^lsV! J "^L^ajll" *^La jA j tCllialjaJl 
jjc. '^La <jV JUWilb ClliiljaJl Ujllkl .Ual^l J jl 
i^W^ \ ft W< 1 ^ < t " 4 jj < t " it a Aj^l t4 J^ l C- 

La£ 44_Jjj_Lll Clinic ILall L_ll3 ^^-2 > >i<a\l 

(j-a Clual^aJl jj^JJ jj 4ic IjIIj V t ^- 1 ^^^>^ll 
^UjujJ ^jlAj^a (j£.uul i _ 5 JuolAjuj (J^joiJ ^-JJj-a jjJJ^ dlljj 
^-aau LujuU <3J*jJa Jajl jj j5j _^L^.^1 ^^Loill jaLLaJl 
(j^aL^aj AjIj^II AaJ*j m A^aS jla t-_fl jij J ^jlaj^all 

,Aijjllj l^aL^adllj ClualjaJl ^ia3 ^->M > >n Jc <_£Jilc 
(j-a ajj» >^-> Cjl-La£ Jc- J^^ ^11 W^J^ J^ CjLa^UJl 
4*sjq>^-> (j>» jj^all jjfll jaJl - ^ixll l^aj*J a^La j^l 
iaLaUJ jjaljaJl jjla^lull (JJJJ«lJ j*i<a 6^a.l j jjJj^ 
AiLjaVLj .dlLu jjj£JVI ^llc- J <C jILa CulLflaJ (J-a*l 

iJjU V-it jjlll Ciiilj^JI L )^j j*j ^jc tiilli Jj 

^1 j-all L_lL^al ^_a.l j_& j 4(jjjLall jj^il 4— jlji l_Ujjj 

_4i jjjlaII 

CllLaAj^all aL_a^J du_alj_aJl (Jjl2 ^j (JjjJ^ j <J1 

V 1 g > >>* ; - SJiLail jjUl! (jjjULaJ CllljjL U-lkl t4 -jfLjl ^J<all 
(j-a ^iils ^jlix-a jl Clll j!La jjlj (jiaaJ jjuj A S <a ui ^Lj 
C— U^a> ^_ 5 lll AujIj jIasII j (Jul >^">/iJ lALbjjJa j -Clll j^ll 
t ** 4 a j l«i < dj*5^ jjjl 4_k^ajj 1 *< j ^ -n, /\\ djjfljj t ** it 1 ^» < 

4 j u>n<a CllUaaJl \ ft > j <j<a 4-ljSl ^Jj^ail Clualj^Jl dllji 
J J ja. jaII ^Jj-all J^'t J^VI j Jc^l ^-J^J^ J 
JLojjU J jjj^IVI Ujg-><v ^La .] 4Ujllall 4-aijL-all 

^jj5l tsllj AjliiLaH cujalj^JI cjliiL J^U. AjUjjjilj 

|jjj£ A, ft )\ ui ,A ^ 4_i*alj-^«J Sjj > ^1 Ijjj^all (jx jl&jj 
(jc 6jUc c4jljoiI J j^ ia-aj jl ^Clual j^Jl ^Jajoi ojjj^al 
L_UJjJ (jc JJ*J A L_UJjij 4^aialLall Jallill (j-a Ac j-aa^-a 

^jjj .Ij^jjtj 1 Vi^aJj ,ClualjaJl AS^A J Clllj^ll Jlcbj j 
Ja-aj iallj A^ja. JiuiVlj J^^l CjHukll AjAj^ 

N v> ^ * * Jj ^ * (>a CjUjuill ^jj (iJLu .Aju^VI J j^> 
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aA^_3 ^.IAjl^I jj ^ A-^a^ ^La AsjLuj jj j 1 Ajja^jl (^Jjujj ^1 
.(j-aj JJC AjIIxII Cub^jull 



jjjj-alj l_Laa 6<J11a]| lS^^ J^ . JjlaJl cisa jll 

Jjj^aJ Lo£ Ajjj£juj jjlill Jl jiU Ajlilall ClAjllll 
iUajUj Jo c-Uj .aJjL^ .l^jlll AjIIo C!_)1£j^uj UjLuj 
AjALoII -j gajl > ^ 11 t o > j]| CAjuq£1\ <j-a (jUaj U^Aa> 
Jajljl-o (J^joiJ Ig-ji lijljj ilgj^j^w j <J jjlill 

li* ^l^klujj jjJaJJI <*^ala>j .dbip 10 11 Jl jaJ 

Jll Ajjioill ^ILull J cA^axjiA\ ^ ^ jill 

AjfLuLid jjj£]]jj5Lia]1 ^a_Ja_i_ll a > *aJ AjujjJi 

^1 jj) Jl Ia jjAj Jill AjfLijt^iA jjj£J) jjlill j 

_l_gj AjjAs> dlLol^Jjol] jl a]jLaa]1 CjI J^VI (j-Q AjjA^i 
(jjli ^ jjj^I^I jfl a all j jIjuVI (^C'Ljj jjjj-alll <_£a! 
Jo <J jA^a^il \ Jajl ftAcl j A_i2k jl jUJ L—il iLlllaJ Actual! 
Aijx-al (jj Q< ^ ^tia>J V 6^ajaiaJl L_fljUa j] (^Luj ^2 
c Wo 3 ^ < a\ \ Ajjliwll AjjjIIj Af - j A 1 1 ClAjjjjjdll 4-lil 
^ jJajj t flj£ J - 1 Jajl ^jjfLLal A3 jx-o ^-aIo (Jj 
(_£j^.*^l cIjUj jaJl Jo l_Aj*jj ( aj£ j idAijj jjjll 
j a > gaJJ tl_gj ja* c-Lall *^*L (_£,lll Jj"^ J tAjjtflJj] J 

Ao jjuall 4 &jl 3 djljJa^, lo AjswjIjjjII i a "4 lA ^ll \ 



£ jj^all dllj jj j3 



djljUiB J j^all (JjIajj*! j U 
(JjAjIaJ C-AjIaO jaau C5"^ 
J CIjUjj jJJ^I (JjaxJ j ci-aC (j-o ^ J^ .^f^ jA^ill 

^ jlLftli ^.Lall (jjliuaLlj L_i] jllI (j-Q 6^.1 j Ail] ^jjj jj^ll 



^jjja.Ull (Jjl^J La-Q 6 J-Q 1 000 



l^ya jj ^jU AjuJaJ ^i] jj j^j;^ CjI^q 

aAjjuz (_^^jJ ^ .l^J ^lajCrVI ^Vjuj ^^jII ^gi! JJ JJ^jIaII 
CliULaa l\ Cjj la <C jjuall 6^_J Jail dj j^a. 

.(jial J-aVI ^ A£jL1a1I CLlLiLaaJl 1^j3 Laj cAjjU^ jjiill 



Jiu ^jill) Jj^' C5^' 



JJ- 



c fl j > <aJJ^ lt*Qfl> ^ M'fli Ajj3 ClilAila L^^ajuj ^IIjII^ 



■MJ- 



CjAgjoI jVI l^iL^j j ^1 dual jaJI ^lii 

(j-o A^jj j AjiLUa-Q JJ^ cJ^° - ^ (g *i A3*Ua I jASSj 
jjjj^lVI Aaij A9 ccill^ ^ ^C-J^W .< . iL^a ^Jajai Jc. 
6jj ^ jjJJ^j 6J^*k (J^Vf 15^ u^UnVI 

Jajljll ^ jj SjA^all AiUall Aj^£ AalxJ _^jjjj£ 

_A_ii t*J J Sjj SI jjj j < 11 (jl ^ (j± SI 

^jljSal ^gi^all cJ^^I l^-ojoil ll> A-ajA3 Ajjjj ^-llaluaJ 

<■. ^ j^ii ii* (jjjUs (jjjUs (jjjj^ivi Aiikii 

(jo CIjLq jlx-aJ IjAgj l^jlc 1 iL ^>^> (^iSI Aalkll <, flLilai 
.Igj j^J ^1 AjjUaill j b±A\ Jajl jjSI 
(jjli ^gj jjJ^lyi Uj^ 7> Aijjiall ^lAaJLoilj 
Clil jaJ iJaiuJa]! A±a.jA j!>Lk AjI lUajO tAc jjoill 
Jaj| ^ jj (JiLo ~y all Clliil jaJl 4 Lal£3l Jajl jjSI 
Clll j2U tAall Ala.jA j ,(jjjLalVI l^J t *° 1 -^aJJ ^lll 
J;lka3l .jjaljaJl ^ ^1 JjLall ^JajuJl dljj Jajl jj 
jl ^ ^Jajl jjjjilyi ^ AiUall jlAail ^J^all 
Clil ) j x j 11 oA & ^ j 



UiJill cjJJgjI^JI u-0 

^cLjj t> ^11 (j^i^qll Aiiiij j^l (^io <\ Cluli 
^ .CliiiljaJI AiLja^lj ^1 aAc Jo aUjVI 

jjLII AjL J;ii*J AjuIHa] ^ jjiak JjJ^a UjjJa^k. iAjAaJl 
Ajuj ^-1] AjaiaJI 6 j£jAA Aj±j3t£j A_nj ^-axjjJ ^q-q 
L— il SAiJaJ J l— i>laJ AjIaO t6 jak. j\\ a j£jAA Aj±j3t£j 
^HjJ <J!Lq Aj31c Sjlj2». CLiLa^j^ J SAjAc Ajoll^a 
llauai LoAio jl IjfLl ^1 Ij J jl'ijl^O jj^Ja 1-1jIj _L_lL^a]l 

J c jaK 1 500 (^Jj AijiJI s jl a^j^ ajAsJI 

AljjjJa ClA AUi\-\ Clij^Ja jl .AjjIj ^jU Jl jaw 
J (JjiaLLo J j£j^J jl 6 ja*. jll 6 j£jAA aI^jaIS 
AaLIjIa J;i«-Sl Clll£jaJi]l c . UjoiJ - ^ini'i C-laJJ Jji^l 
dlAJ t*13j ftAjAaJI Ai^jJl (jJalla cUjIj .AjAaJl CuljiS 
^jawo ds2j*Jjujl AjLaaJl jl ^-iau Lq-q tCl) jj^all Ao jjoiJ 
(JajjjjI ^ Ajjllll (j-Q jjjLjj Jo j ^ jl jj j^iJ 
jLaoj^l (^JJ^ (J J 2 ^^ 11* j A > .(j^Ludll AjAaJl 
t(^jaiLo la^ojj l^lawl jl aJJ ftAjAo Clilj^ ls - ^* 
jjiJ^ ^ jIuia J^ (J jjJa^H JjiLo J^*-^ ^ jj "Jjllij" 
V J^l Ajjulli Ajjj£juj jjllll djl^jaJiH (j^ ftjjlill J 
Jj SjAllall tdlj UIaj jl j)£-<^ .^i^^l V j Asu 
(^ l\ jaj ) t . iL ^-ili j AjAaJl >nV (JjJaal (J Ja 
.A j ol i II d j 1 o t II ^ a ( ftj J J ^ 

JJ^J a\\ j jjlAll ^aJaj Aj jj j* AojjuJl (jjli ^Isu^l 

. ft^m UJ^JbJ f^J 



/Liixj iH j i j Jgj ! 

ljuLixujg AjjUglUuJI 
jjLogjLLII 





(_^a>jj Ajjj ^1 jill 4_j£j^jujyi JJJ > ^**' ^aJ A 

^.lill JU^xll ^jjiliyi jo^ll 

(jA a jQ> all C- L3j ^-i AjlaJl filjuoC. ^-3 
;Jafla Jl all l^A (>» AaUa Jc; L->L 



Aiil jll jlVl j3 Ci^ oil KU, . (U*JI 

(j^ftj .Ala uiaII 4iljaUl jj > a j 
(— ll JJ3 J A*SI jll <— ll^Vl Jalilll AflJjlall 
j-a ^jJajA jA La^ ^ SjAj^aS 4_iLaj 

ju j i j j i <; ii a o ,^vi 

^ L > a jll ojj > 11 ) ^ijljjlaa 200 

JJJ-^H — ? " ^ J 

. (^U.nll djjj-all) Ajjjlj jlftS 2000 



[ (jJjjj-lUjJI Jj-s-JI ] 



1^-pgJgjiJI pLcLLUI amluio 



_4_la__ (J_\l (jl_L<_ll (jjjij ^ AjILV j^J (_ 5 -i c - (JJJ J^)^ ^LujjI (j^-aJ _oAa^j S^lcjj ^.Lall J j^)J (Jj£1 (jjj /g-la 




,=r^ .-. II t-LJl i.izzJl JiLjl 



^ ^ J^l .CjVI * - j „iVI 



l^^Li__j ^^L_aV 4_LjI__I j^j__all (Jjj___L 
^-j] CllljUl <jx- _}l jxll ^-fljj^aj S._aLj-a] 
C___i j\\ ojj g la c.t_Lji j_A j 4_pl__Jl 



UEM 4*^>lo-l <xJ^\ ^Vi».n UAhaJ 
Jala ^.1 j ^j^juj jjli ^3^- c J (JJJ^V^ AjJafj 

jLa^all d-jjjS UEM ^^AluaJ (_5jAVI £y* 



Jl" 



M plasmonics"^--W^ 
t& "The Promise of Plasmonics" Jx\ ] 
^ 'Scientific American J ^ 'J 2 '^ l^jU 

[ y ♦ ♦ v Jjj^I 

b^la. 4ilc-V J^-- 3 *U_94_I 6-A Cluli 

. jl, jilill (JjjU--o J ^J-^-i ji-i-l CJ^lj__a_ij__ j 

<xx>la- ^j-o jlj-i t-diaj-ia 4 <«—)! jiuill j!^l_v 

C_lLailj__] j-VI ^Uaj ^-iu LoA jit. j \ jIj jl <3Lx>La. 
44_ul_j j-VI (JJjLj--^ (jjJ--^V^ CS -0 JJj> ^>*i\\ 



SjiaS 

£j\Ssal ^qjlnll JjUMI ^ylc tClijal j_^_IS UjLojI jJ 

L^^)^ ^ A ^ (j^>^^lU lllL-v \ A A j& Lax L-L jjJa j 

jjjf_]yi (^J^awall j^atl jj| ^ >L ^Ajji_S| 

jt > roi (jUajl ^Uf__uiL_j-_ll A_m-I CjL__jLj A_-.^joi1I 



